Truck transport open-pit 
mining the Mesabi range 
will discussed from the en- 
Moore, chief mechanical engi- 
neer the Cleveland-Cliffs 
Tron Company, the January 
issue. This will the seventh 
and last article the series 
dealing with the subject 
open-pit transport that was 
begun October, 1938, Mr. 
Moore. The earlier contribu- 
tions have dealt with (I) vari- 
ous ways meeting the prob- 
lem, brief survey; (II, III, 
and IV) steam and standard 


electric railway haulage com- 


pared; (V) the Differential 
and Woodford electric haulage 
systems, also comparison; 
and (VI) the use conveyors. 
The concluding article (VII) 


will consider the most up-to- 
date types trucks built for 
performing the heaviest duty 


open-pit work successfully. 


Haulage bygone day will 
also featured the January 


issue unique and inter- 


esting contribution, “The Jerk 
not too late learn how 
the old-time freighters handled 


mules, pull their heavy 
high-wheeled wagons, 
with machinery and 
equipment, 
plies, distant mines over 
bad roads, steep grades and 
around sharp dangerous curves, 
all with single line. 


News Item. Greenbrier Mining 
Corporation, White Sulphur 
Springs, Va., one the 
two companies whose bids for 
supplying manganese ore the 
Government for its strategic 
military reserves were recently 
accepted, announced last 
month. Greenbrier offered 5,000 
tons shipped from Utah. 
Andrew May, Prestons- 
burg, Ky., chairman the 
Military Affairs Committee 
the House, president 
the company; Walter 
Blount, Washington, C., 
Martin, Washington, C., 
treasurer; and Gray Brewer, 
Tacoma Park, Wash., secre- 
tary. The directors consist 
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The EIMGO 


modern, 2000-ton, HOLDEN MILL, 


DISC FILTERS 


near beautiful Lake the 
northernmost part the State Washington, 
the Howe Sound Company's modern 2000-ton 
Holden Mill was designed and equipped for 
highest possible efficiency the treatment 
copper- and gold-bearing ore. outstanding 
success the best possible indication the high 
quality the equipment used throughout, and 
the good judgment exercised its selection. 

Originally equipped with one 6-ft., 4-disc 
Eimco Filter, another similar unit was added when 
the rated capacity was increased from tons 
2000 tons, thereby giving ample reserve 
capacity for future expansion. Complete infor- 
regarding the design, construction and 
Eimco Disc- and Drum-Type Filters 
for the mining industry given our new, 28- 
page, fully-illustrated bulletin—No. 402. Write 
for today use the convenient coupon below. 


These two 
Eimco Filters dewater 
flotation concentrates 
the Holden Mill. 


Salt Lake City, Utah 


The Eimco Corporation, Salt Lake Utah, 
interested continuous-vacuum filters, and would like 


receive copy your new Bulletin No. 402, with the understanding 
that charge obligation any kind will incurred. 


Name 


Position Title 


Note free discharge cake 
inflation filter bags 
with low-pressure air. 


Name Company 


Address 
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Next Month— New Dress 


EGINNING NEXT MONTH Engineering 
and Mining Journal will appear 
new dress. Nothing bizarre modernistic, 
nothing the overdone style streamlining. 
One might, however, refer the operation 
face-lifting, because advertising will appear 
the front cover. Instead, appropriate 
and striking photograph pertinent the mining 
industry will greet the reader, together with 
brief high lights the editorial contents. This 
change meets the often expressed opinion 
readers that cover space should reserved 
for such purposes have just outlined, 
and for promoting the interest the whole 
mining industry. 

Simultaneous with this change the table 
contents will moved new fixed position. 
Now the first right-hand page each issue, 
will hereafter appear the first page 
four-page insert heavy, tinted, paper stock 
just preceding the editorial section. will 
carry page number which, for ready reference, 
will printed the cover. giving the 
contents page fixed position and announcing 
the cover hope cause minimum 
disturbance the reading habits those who 
habitually refer this feature. Both these 
changes are harmony with the trend 
magazine publishing, and hope they will 
prove agreeable the for whom, 
primarily, the magazine produced. 


Tin Smelting the United States 


EPORTS HAVE BEEN CURRENT for 

some time that Phelps Dodge Corporation 
was investigating the possibility smelting 
foreign tin the United States; 
and more recently was learned that American 
Metal Company was similar 
venture. Public announcement has now been 
made that both companies will operate pilot 
plants the vicinity New York. Further 
details will found our news pages. 


PARMELEE, Editorial Director 
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Washington, C.: PAUL WOOTON 
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Domestic tin smelting has been attempted 
before, fact early 1903. Again from 
1916 1924, the American Smelting Refining 
Company and others smelted tin this country. 
Abandonment the projects was due primarily 
political and commercial control both ore 
and metal. time, however, did the United 
States produce more than per cent the 
world’s output, and not more than per 
cent domestic consumption. Beginning 
1916 with production 2,000 long tons metal, 
output rose 15,800 tons 1920, and 
then declined 400 tons 1924, after which 
production was recorded. Control 
Malaya, Great Britain, and Nether- 
lands East Indies made impossible obtain 
concentrates and smelt them here profitably. 
The present ventures are without benefit 
subsidy, and will depend upon concentrates 
from Bolivia and other Survival the 
infant industry will watched hopefully, even 
though the beginning will produce only 


Trade Agreements Under Fire 


HEN CONGRESS ASSEMBLES next 

month look for verbal fireworks 
the Senate over the Administration’s recipro- 
eal trade treaty program. The shooting will 
directed the State Department for tamper- 
ing with excise taxes negotiating trade agree- 
ments. Senators will maintain stoutly that 
they gave authority change tariff duties only, 
and that when the trade agreements program 
was under consideration 
agreed that excise taxes imports were not 
modified. The controversy will brought 
head agreements already negotiated 
with Canada lumber and with Venezuela 
oil, and the proposed agreement with Chile 
Imports these commodities are 
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subject excise taxes which the Senate says 
cannot modified the State Department. 
But the latter has already reduced two these 


taxes, and may lower the third. seems 
case ‘‘they can’t put you jail for 
but you find yourself jail just the same. 

The Trade Agreements Act, under which 
the administrative branch the Government 
was authorized reduce tariffs and conclude 
trade agreements without ratification the 
Senate, will expire June 12, 1940. Consider- 
ing the temper some Senators the closing 
days the last session Congress and the 
prospect lively opposition next year, may 
more than idle threat that the act will 
allowed expire and the Senate will regain 
its power ratify trade treaties. exceeding 
its authority over-zealous State Department 
may lose what good has accomplished 
extending foreign trade. 

Meantime the State Department will expedite 
the trade agreement with Chile, which the 
excise tax imported copper may reduced 
from cents cents. Negotiations may even 
before Congress meets. But not 
without vigorous opposition 
producers who entered their protests late 
November. the fate oil the Venezuelan 
agreement any the protest the 
copper producers will futile. But that will 
only intensify the opposition Congress next 
session. 


Sheer Weight Metal 


MATERIAL sanctions are powerful 
weapons modern warfare. 
The combatant fortunate enough control the 
sources raw materials and keep them from 
the enemy has the upper hand. Particularly 
this true metals and minerals. Sanctions 
neutrals were discussed when Japan invaded 
Manchuria, and again when Italy went into 
Ethiopia,. but they were not effectively imposed. 
They were, however, successfully invoked the 
World War and are again force offensive 
weapons against Germany the Allies blockade 
German 

topic discussion among mining engineers. 
none better able speak with authority 
than Dr. Leith, mineral economist and pro- 
fessor geology the University Wiscon- 
sin. His recent address the subject 
Columbia University was part the exercises 
commemorating the seventy-fifth anniversary 
the School Mines that institution. There 
expressed the opinion that, barring impair- 
ment the blockade, ‘‘the ultimate defeat 


Germany the inexorable pressure raw 
material sanctions seems inevitable. 
question sheer weight Dr. Leith 
then reviewed Germany’s critical 
minerals and the difficulty obtaining them 
from accustomed new sources. 

Assuming allied victory, Dr. Leith turned 
his attention the future and argued for 
international control world mineral resources 
Inequalities distribution raw materials 
have always played large part international 
conflicts, and will continue unless some 
plan devised ameliorate the grievances 
the nations. The United States 
and the British Empire control 
fourths the world’s minerals, and necessarily 
share largely the solution the problem. 
may invite this procedure 
desirable alternative the expensive main- 
tenance the status quo Dr. Leith 
proposed definite plan, but urged careful 
study the control and procedure cartels, 
revision tariffs, and collective guaranty 
mineral supplies. 


the Tri-State Area 


SOME TIME PAST organization 

known the Tri-State Survey Com- 
mittee, 100 Fifth New York City, 
been investigating living and working conditions 
the mining areas Oklahoma, 
Kansas, and Missouri. Its report was made 
public November 27. this writing only 
summary the report has been released 
the press, but probably fairly represents the 
tenor the complete, illustrated document. 
deals with the prevalence among miners 
silicosis, and consequent high incidence tuber- 
culosis; with housing with 
public health facilities the three States; and 
with status miners their 
dependents. Conditions are unsparingly con- 
demned, sometimes the extravagant and 
emotional terms which such reports are fre- 
quently couched. 

Doubtless the Tri-State Lead and Zine Ore 
Producers will take official cog- 
the report and make its reply, 
because attacks this character are not lightly 
tossed aside. They gain 
report vulnerable, and its statements should 
refuted dispassionately with facts such 
publish elsewhere this issue 
dust conditions Tri-State mines. Certainly 
until all evidence from both sides, judg- 
ment must suspended. 
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Dust Count ‘Technique 


Mines 


Ample natural with persistent use wet drilling and wetting down, 


average number particles below limits these properties 


Chellson 


Assistant 


OMBATING 

ing the extent the dust 

hazard the Tri-State zine 

mines has been 
Studied for more than quarter 
century many countries, the prob- 
lem not completely 
among government, medical, and en- 
gineering authorities permit the es- 
tablishment rational and practical 
basis combat silicosis, and sub- 
mit rational for State legislation 
protection the workmen 

brief summary events this 
ular interest because was there 
1913 that the United States Bureau 
Mines and the Public Health Service 
were requested the mine operators 
study conditions. This 
first investigation silicosis this 
country, and the first was made 
1915. Sampling air for dust 
content these early days was made 
the sugar tube method and dust 
content was determined weight, 
whereas modern technique permits ac- 
tual count the dust particles under 
Important 
tions this early report insisted upon 
ventilation, 
against dry drilling, against blasting 
during shift, and blowing drill holes 
dry. The medical profession believed 
dust were responsible for the high in- 
miners. 

When mining operations had spread 
southwest Joplin, Mo., 1923, 
into Kansas and Oklahoma, mine 
operators requested further study 
the Bureau Mines determine 
the effectiveness the 
ing taken combat dust 
mended the earlier report. 
ommendation 1924 stated that all 
miners should examined prior 
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Determining the dust exposure drag-loader operator Tri-State mine. The 

air hygiene engineer holds the impinger flask near the hoist drum about foot below the 

operator’s face and collects his sample. The dust count this instance was 2,600,000 

particles per cubic foot, about half the permissible limit. Water sprays are used 
the district these properties 


employment and each year thereafter. 
was, therefore, established 
Picher, Okla., operated the Bureau 
Mines, the Tri-State Zine and Lead 
Ore Producers Association, and the 
Picher Post the American Legion. 
1927, medical work inereased and 
tween the Metropolitan Life Insurance 
Company, the Tri-State Zine and Lead 
Ore Producers and the 
United States Bureau Mines. The 
purpose the clinie was investigate 
the general health the miners. 
the 27,553 miners examined from 1927 
1932, these investigations deter- 


1U. Bureau Mines Tech. Paper 105, 
1915. 

Silicosis Conference Report 
Control, 1938. Bulletin 21, Part 
Division Labor Standards, Depart- 
ment Labor. 

Silicosis and Améng Miners 
the Tri-State District Kansas, Okla- 
homa, and Missouri. For the year ended 
June 30, 1938. Bureau Mines 
and For the year ended 
June 30, 1929, Technical Paper (1933). 
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mined 5,366 had silicosis, 742 
plus tuberculosis, and 320 
cated tuberculosis 

was then found that men work- 
ing the face the mine had the 
highest silicosis. The in- 
vestigation went into the 
condition the men, and 
seemed apparent that social disease 
had definite aggravating influence 
upon severe cases silicosis. Other 
investigations have been made this 
leading medieal authori- 
ties and publications the United 
States Bureau Mines and reports 
the Air Hygiene Foundation 
Pittsburgh, Pa., and Kansas 
State Board Health are available 
for any one desiring investigate this 
exhaustive history. 

The Division Labor Standards 
under the United States Department 
Labor its final report 1938 
the Committee the Prevention 
Silicosis Through Control 
stated: “There evidence that for 
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more than five million partieles per 
foot highly siliceous dust 
dangerous. Therefore, now eon- 
sidered good practice 
trations highly siliceous dust 
cles used the Tri-State mines. 

Using this brief summary for 
background, now interesting 
methods employed, and 
present for the first time, reeords 
dust samples collected various 
times this year some these 
mines where the free silica averages 
between and per cent for the 
district. 

Routine dust count practice was in- 
stituted the Tri-State September, 
1936. The Greenburg-Smith impinger 
was adopted that time determine 
dustiness. The practice taking rou- 
tine dust count recognized ne- 


cessity the control dusti- 


Surface temperature, 67° 
Temp. Dust Count 
Sample Relative M/Cu.Ft. 
Number Humidity L.F. 


Surface Relative Humidity, 92% 


Location and Operating Conditions. 


Collecting dust created wet drilling. 


Table 1—Report Air and Dust Sampling 


Company, Eagle-Picher Mining Smelting Company Property, Webber Mine 
Date taken, May 27, 1939 Weather, Showers Wind, Gentle south 


The air hygiene engineer turns the crank 
holds the impinger flask the breathing area the 


driller. Dust count here was 1,200,000 particles per cubic foot 


ness when dusts average high per- 
centage free silica. Whenever ex- 
cessive dust found, measures must 
taken remove the hazard imme- 
diately, either improving the ven- 
tilation, improving the wetting- 
down practice, insisting the 


Air Analyses (%) 
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2503 97% 3,100,000 No. Drill Left Side. men shoveling 
heading chert, jasperoid, calcite men wearing respirators 
ore. Sample 20’ from shovelers 20’ from are work. 
face. Muck floor damp. Air slightly foggy. 
a.m., after blasting. Men shoveling. 
Air still clear. None Midget Impinger Used 
97% 1,800,000 No. Drill Right Side. Three men shoveling One the first portable for 
from shovelers, 70’ from driller setting 
machine heading, from face 40’ below dev eloped the United States Bureau 
drill hole with blower. Muck floor damp. Mines, and some manufacturers 
now have equipment this sort gen- 
97% 2,600,000 No. Drill (Barr Line). Two men shoveling mpingers” 
Sample 10’ from shovelers from stope. available the industry. The unit 
a.m., hr. after blasting. Men shoveling. Appliances Midget Impinger. 
1,000,000 No. Drill, One man shoveling strap, and operated hand erank. 
room chert, jasperoid, spar ore. Sample 
from shoveler, from stope 80’ from roof trim- self contained, has vacuum 
mer. Muck floor damp. Air slightly in. water, and the sampling rate 
a.m., hr. after blasting. Man wetting muck. 
Air still foggy. None The flasks which the dust 
2507 97% 2,500,000 No. Two men shoveling lected are prepared washing 
chert, warm soap suds, after which they are 
previous eample, Muck damp. Air rinsed water and drained. The glass 
slightly foggy. impinger nozzles with their 1-milli- 
97% 2,400,000 No. Raise. men drilling meter orifices are washed similar 
top raise chert, jasperoid, spar ore. 
Sample from driller, from face 40’ from The flasks marked 
hopper raise. Air foggy. each and their capacity 
No. raise 7:57 a.m., hr. after blasting. Before underground several 
Man wetting muck. Air still foggy.......... 0.25 20.65 are washed with clean propyl 
95% 2,200,000 No. Raise. Sample from drag, 10’ from hopper alcohol, then drained, and filled with 
raise 80’ from men drilling face. Muck propyl aleohol and sealed with 
Neoprene stoppers 
2510 61°; 94% No. Raise. Sample from shovelers 20’ 
from below bottom raise. Muck floor each location the air first sam- 
pled for impurities. usually 
95% 400,000 No. Drill. Two men drilling lected close the mine face, where 
room chert, jasperoid, spar ore. Sample 
from driller from pillar. Floor damp. Air rubber aspirator used collect the 
1534 hr. after blasting. Man wetting sample. Procedure for 

hr. after blasting. Man wetting muck. bottle used. mon- 
Air still clear. None oxide gas determined the 


Dust determination around hand- 

shoveling operation. The shoveler load- 

ing one the commonly used 

Tri-State practice. His breathing zone 

sampled shovels the wet muck. Dust 

content here was 3,000,000 particles per 
cubic foot 


tory the method, whereas 
CO, and are determined 
Orsat apparatus. 

Ground water parts the field 
sometimes contains but this gas 
rarely found toxie quantities. 
any toxie air conditions are found, 
measures are taken improve them 
immediately, but possibility such 
occurrence working places remote 
because the volume natural ven- 
tilation these large horizontal under- 
ground stopes, which are virtually ecn- 
nected throughout the whole Picher 
field. 

Sampling for dust immediately fol- 
lows taking the air sample. The 
flask with impinger slipped into 
small leather holder the end 
long rubber hose about 
ft. long connects the impinger tube 
the vacuum apparatus. operation 
the vacuum kept about in. 
water. This generated turning 
the crank the machine and keeping 
the needle gage top the machine 
while holding the impinger near 
the miner’s face. The microscopic 
dust particles the air are sucked 
through the flask and the 
minutes, during which time one-half 
cubie foot air sampled. The 
time interval five minutes deter- 
mined that for average performance 
driller using one two pieces 
drilling ft. five minutes. 
Hand shoveling requires average 
five minutes load ore and 
“hopper puller” fills about two 
eans. loading using slush- 
hoists requires around five minutes 
load ten cans. Capacity cans 


Table Air and Dust Sampling 


Company, Eagle-Picher Mining Smelting Company Property, Big-John-New Shaft 


Date taken, May 30, 1939 Weather, Fair Wind, Gentle south 


Surface Temperature, 88° 
Temp. Dust Count 
Sample Relative M/Cu.Ft. 
Number Humidity L.F. 
97% 2.300,000 West End. Three men shoveling men drilling 
14’x30’x600’ heading chert, jasperoid ore. 
Sample 2’, 30’ from shovelers, 18’ from 
driller 15’ from face. Muck floor damp. 
Air foggy. 
A-1118 64°; Air sampled face 14’x30’x600’ heading 
10:35 a.m., hr. after blasting. Men drilling 
and shoveling. Air still foggy. 


Surface Relative Humidity, 49% 


Location and Operating Conditions. 


Air Analyses 


0.2 20.7 None 


2519 1.000,000 Roman Drift No. Ground. Two men drilling 
chert, jasperoid, calcite, spar, limestone ore. 
Sample and 35’ from shovelers, 20’ from driller, 
from face 250’ from No. Muck 
damp; floor wet. Air foggy. 

10:57 a.m., hr. after blasting. Men drilling 
shoveling. Air still foggy. 


0.1 20.7 None 


100% 1.800,000 Daniels Drift No. Ground. Two men drilling 
men shoveling heading chert, 

jasperoid, calcite, spar, limestone ore. Sample 

18’ from shovelers, 11’ from driller 15’ 


from face. Muck floordamp. Air foggy. 


A-1120 ......... Air sampled face 9’x30’x60’ heading 11:14 
a.m., hr. after blasting. Men drilling 
shoveling. Air still foggy. 


64°; 100% 4.800,000 Cox Drift No. Ground. Two men drilling 
men shoveling 12’x30’x80’ heading chert, 
jasperoid, caleite, spar ore. Sample 20’ 
from shovelers, 20’ from driller, 10’ from face 
300’ from winze. Muck damp; floor wet. 
Air foggy. 


0.2 20.8 None 


2522 1.200,000 Collins Drift East 28. Two men drilling 
men shoveling chert, jasperoid, calcite, spar 
ore. Sample 30’ from shovelers, 18’ from 
driller 35’ from face. Muck floor damp. 
Air foggy. 
Air sampled face Collins drift 11:48 a.m., 
1934 hr. after blasting. Men drilling shovel- 
ing. Air still foggy. 0.15 20.7 None 
1.700,000 Lower Ground Pull Drift. Two men drilling 
pull drift chert, jasperoid, calcite, 
spar cotton rock. Sample from driller 
from face. Muck damp; floor wet. Air foggy. 
A-1123 ......... Air sampled face 7’x7’x75’ pull drift 12:46 
p.m. Mendrilling. Air still foggy. 0.2 20.75 None 
a.m., hr. after blasting. work during 
sampling. foggy. 0.2 20.5 None 
Table Air and Dust Sampling 
Company, Mid-Continent Lead Zinc Company Property, Tulsa Quapaw 
Date taken, July Weather, Fair Wind, Gentle south 
Surface Temperature, 93° Surface Relative Humidity, 54% 
Temp. Dust Count Air Analyses (%) 
Sample Relative M/Cu.Ft. Location and Operating Conditions. 


97% 3.200,000 Jug. One man shoveling heading 
chert, jasperoid, calcite ore. Sample from 
shoveler, from face 45’ from drill hole with 


blower. Muck Air clear. 


66°; 97% ......... face 9’x30’x170’ jug 9:14 a.m., 
hr. after blasting. Man shoveling. Air 
still clear. 


61°; 97% 9.400,000 North End. Wade Winze. Two men drilling 
chert, jasperoid, spar, calcite ore. Sample 
from shovelers, 12’ from driller, 16’ from face 
225’ from raise. Muck floor damp. Air 
slightly foggy during drilling. Shoveler broke 
boulder before sampling. 


a.m., 1734 hr. after blasting. Men drilling and 
shoveling. Air still clear. 


62°; 97% 2.400,000 South End. Wade Winze. Two men drilling 
men shoveling 14’x20’x440’ heading chert, 
jasperoid, spar, calcite ore. Sample 
from shovelers, 12’ from driller, 17’ from face 
150’ from discharge sail. Muck floor damp. 
Air foggy during drilling. 

2690 97% 1.300,000 Robinson Winze. Two men drilling man 

shoveling heading chert, jasper- 

oid, spar, calcite ore. Sample from shoveler, 

10’ from driller, 20’ from face 25’ from winze. 

Muck floor damp. Air foggy during drilling. 


A-1181 


2688 


2689 


a.m., hr. after blasting. Men drilling 
shoveling. Air still clear. 
Sample taken July 11. 
62°; 97% 3.000,000 North End. Wade Winze. Recheck D-2688, 


setting drill 15’x28’x400’ heading chert, 
jasperoid, calcite, spar ore. Sample 18’ 
from shovelers, 25’ from driller setting 
chine, 28’ from face 330’ from winze. Muck 


0.1 20.7 None 


0.35 20.55 None 


0.5 20.3 None 
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ranges from 1,100 1,600 
ore. 

the various mining operations 
mentioned, the flask held the fol- 
lowing positions: 

Sampling driller: about ft. 
from face driller between his face 
and the point drilling. 


shoveling: flask moved 
and down breathing zone shov- 
eler performs his movement 
filling the can. 


Hopper puller: sample taken be- 
tween puller’s and the chute dis- 
charge nose elevation. 


Drag operator: sample taken be- 
tween operator and scraper dumping 
nose elevation. 

Scraper loader operator: sample 
taken between him and the bottom 
the ramp nose elevation and about 
ft. from his face. 


Rope rider: the term used de- 
seribe the man who rides the train 
the shaft and spots the cans 
directly beneath the loader discharge. 
the hoist operator pull the train 
cans one can forward for the next fill- 
ing. Sample taken between him and 
point the discharge broken ore 
from ramp chute discharge end 
loader. 


Eight Readings Taken 


All data location sam- 
ple, weather conditions the surface, 
and other pertinent information are 
recorded loose-leaf sheet, the form 
which shown Fig. The count 
data are kept the opposite side 
this sheet. determine the dust 
count sample small amount 
propyl removed, after shak- 

from the impinger that contains 
the dust and placed small 
tangular glass cell millimeter 
depth and covered thin glass 
tion and left for minutes. This 
permit dust particles come 
rest before counting. micrometer 
placed the eyepiece the micro- 
scope. glass disk containing 
square divided into smaller 
squares, one which further 
divided into squares. The glass cell 
set under the microscope 
and eight light-field readings are made 
each dust sample. 

Particles are counted one quad- 
rant and noted the proper card. 
the shown herewith (Fig. 
22, 29, 31, and particles were 
counted. Sample which the 
check sample, 26, 25, 27, and par- 
ticles were counted. These numbers 
are added and the average for the 
quarter field taken, which 26. 
Allowance made for the particle 
count the aleohol. The 
lation made shown and this 
sample 3,120,000 dust particles were 


Table IV—Report Air and Dust Sampling 


Company, Eagle-Picher Mining Smelting Company. Property, Big John-New Shaft 


Date taken, Sept. 1939 Weather, Fair Wind, Good South 
Surface Temperature, 98° Surface Relative Humidity, 32% 
Temp. Dust Count Air Analyses (%) 
Sample Relative M/Cu.Ft. Location and Operating Conditions. 
Number Humidity L.F. 
95% 2,400,000 West End. Three men shoveling, men setting 
drill man trimming roof head- 
ing chert, jasperoid, calcite ore. Sample 2’, 
10’ from shovelers, 15’ from driller setting 
machine, 12’ from roof trimmer, 16’ from face 
from drill hole with blower. Muck floor 
damp. Air slightly foggy. 
a.m., hr. after blasting. Men shoveling. 
Air still slightly 


100% 1,300,000 Southwest Drift. Ground. Two men drilling 
chert, asperoid, limestone, shale, calcite ore. 
12’ from face. Muck floor damp. Air 
foggy. 

9:09 a.m., 1714 hr. after blasting. Men drilling 
shoveling. “Air still foggy. 


0.15 20.65 None 


0.25 20.8 None 


97% 2,900,000 Sump. Ground. Three men man 
trimming roof sump chert, 
jasperoid, shale, spar, limestone, calcite ore. 
Sample 2’, 15’ from shovelers, 20’ from roof 
trimmer, from stope and 25‘ from face. 
Muck damp; floor wet. Air slightly foggy. 


hr. after blasting. Men shoveling. 


97% 1,300,000 Cox Drift. Two men shoveling head- 
ing chert, jasperoid, spar, calcite, limestone 
face. Muck floor damp. Air slightly foggy. 


a.m., hr. after blasting. Air 
still slightly foggy. 0.2 20.8 None 


97% 5,200,000 Raise. Two men drilling raise 
chert limestone. Sample from driller 
from Muck damp. Air foggy. 


hr. after blasting. Men drilling. Air still 
foggy. 0.25 20.75 None 


97% 1,900,000 No. Drift South End. Two men drilling man 
shoveling heading chert, jasper- 
oid, limestone, spar, calcite ore. Sample 
from shoveler, from face 18’ from driller. 
Muck floor damp. Air foggy. 


A-1311 64°; 97% Air sampled face jug 
hr. after blasting. Men ‘drilling shoveling. 
Air still foggy. 20.7 None 


97% 1,200,000 Lower Ground Jug. sample taken 10’x10’- 
30’ jug end 700’ pull drift chert, jasper- 
oid, ore after shovelers had ‘finished 
cleaning up. Sample from stope, 10’ from face 
15’ from drill hole with blower. Floor damp. 
Air clear. 


2961 93°; 41% 800,000 Derrick. Sample east hoisterman, north 
well over shaft, south open north windows, 
north open south windows 18’ above 
west dirt hopper. Air clear with strong 
south draft. Muck damp dry. 


Fig. I—Form Loose-leaf Sample Record 


Sample No.: Count Data 
Property: John Jones Date: April 1939 Sample No.: 2298 Date counted. 


Weather: Cloudy Temp.: 51° 
Sample Data Quarter Field 
Temp.: Check Sample 
Rel. hum.: (Air vacuum Sample Sample 
impinger): 12” Light Field Light Field 
Time stop: 9.35 Time start: 
Location and Conditions 102 
West, Winze North Drift, two men drilling and 
two men shoveling 12’ high 18’ wide 500’ (214 
(length drift) heading chert, jasperoid, dolo- 


mite, and ore. Sample and from shovelers, clean alcohol 
from driller and 15’ from mine face. Muck and 
floor damp. Air foggy during drilling. 


0.6 (cu. ft.) 


3,120,000 dust particles cu. ft. mine air 
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Laboratory equipment for counting dust particles and 

The engineer counts 

the particles under the microscope, taking the average 
eight readings for each sample 


making air analyses not complicated. 


Upon inspecting the tables showing 
actual results dust-count determina- 
tions, found that Sample 2688, 
Table III, has count 9,400,000 
particles. The fact that shoveler 
broke “whipped” boulder before 
the sample was taken generally 
ognized air-hygiene engineers 
factor that could influence high dust 
count. any ease the air-hygiene 
engineer immediately advises the re- 
spective companies whenever excessive 
dust are found their 
mines, and steps must taken re- 


duce the hazard below the permissible 
limit. Sample 2694 recheck show- 
ing 3,000,000 particles. Another in- 
stance Sample 2958 Table IV, 
where dust concentrations 5,200,000 
particles. Ventilation was improved 
here and the hazard reduced below the 
permissible limit. 

Table Sample 3061 shows 
count 11,800,000 particles. This 
was taken near the dragline operator 
under the conditions described the 
table. his report the mining 
company, the air-hygiene engineer 


Table V—Report Air and Dust Sampling 


Company, Eagle-Picher Mining Smelting Company Property Admiralty 
Date taken, Sept. 22,1939 Weather, Fair Wind, Gentle south 


Surface Temperature, 82° 


Temp. Dust Count 
Sample Relative M/Cu.Ft. 
Number Humidity L.F. 


97% 3.100,000 Raise. 


Location and Operating Conditions. 


Surface Relative Humidity, 43% 


Air Analyses (%) 


One man wetting muck, man brunoing 


out drill set-up man trimming roof 
raise chert, jasperoid, dolomite 


ore. 
Sample 10’ from roof trimmer, from driller bru- 
noing out set-up, 12’ from driller wetting muck 


from face. 


A-1360 


a.m., 16% hr. 


Muck damp. Air clear. 

after blasting. Men wetting 
muck. Air still clear. 


11.800,000 Drag. One man operating drag 


room chert, jasperoid, dolomite ore. 


Sample 


from operator, from chute emptying into 
cans 45’ from water spray. Muckdamp. Air 


clear. 


Dust rising from electric hoist and cable. 


97% 1.100,000 South End. Two men drilling men shoveling 
room chert, jasperoid ore. 


Sample from shovelers, 60’ from driller 
Muck floordamp. Airslightly 


from pillar. 
foggy. 
A-1361 


a.m., hr. after blasting. Men drilling 


shoveling. Air still slightly foggy. 0.2 


20.7 None 


97% 0.700,000 Ad. 


Two men drilling man shoveling 


20’x30’x200’ room chert, jasperoid ore. 
Sample from shoveler, 10’ from pillar 25’ 


from driller. 


Muck floor damp. 


Air slightly 


foggy. 
a.m., hr. after blasting. Men drilling 


shoveling. Air still foggy. 


0.15 20.8 None 


97% 0.700,000 Hopper Drift. One man shoveling 
room chert, jasperoid, dolmite ore. Sample 
from shoveler from wall. Muck slightly 
clear. 


hr. after blasting. 
Air still clear. 


Men shoveling. 
0.2 20.6 None 
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Mist-forming water sprays are placed strategic loca- 

tions where scraper loaders are used keep the dust count 

minimum. The spray device has quick-acting valves and 
connected the water and air line 


wrote follows: “Excessive dust con- 
centrations were found the loader. 
The greater portion this dust was 
coming from the hoist and 
the hoist and cable were cleaned and 
sprinkled with water before drag 
operations started, these high dust 
could eliminated.” 

Samples that show excessive dust 
counts are always checked after re- 
quirements for ventilation have been 
improved, more water sprays installed, 
and rigid enforcement the prac- 
tice wetting down out. 

the surface, many samples have 
been taken derricks near the hoist- 
man. Sample 2961, Table IV, 
typical description taken from sam- 
ple record under these conditions. 

better understanding the prog- 
ress achieved combating the dust 
hazard these mines may obtained 
from the records. September, 
1936, early November this year, 
total 3,112 samples had been 
taken. this total, 2,473 dust sam- 
ples had been taken underground, 
per cent which were below the per- 
missible limit 5,000,000 particles. 
The results samples shown herewith, 
are, therefore, only small number 
the total record, but they represent 
comprehensive group taken vari- 
ous times the year, 
areas the district. 

The task policing the mine air 
analysis, and the use 
modern drilling and ventilation equip- 
ment, contributes gratifying measure 
the mining industries’ 
long battle against that puzzling in- 
dustrial disease known silicosis. 

wish thank the respective min- 
ing companies the Tri-State Zine 
and Lead Ore Producers Association 
for permitting use dust-count ree- 
ords this article and Fred Netze- 
band, air-hygiene engineer for the dis- 
for his generous cooperation 
during visit the Tri-State area. 


| 
9x 
. 
, 
i 


= 


the portal the Carlton deep-drainage tunnel. The face now advanced more than 
mile 


Deeper Drainage 


Cripple Creek District 


Carlton tunnel expected increase ultimate depth profitable 


bore, started last July and advancing rapidly, will 32,000 ft. long when finished 


ARLTON 

under construction, will 

the third tunnel driven 

the Cripple Creek district 
primarily for drainage purposes. The 
Paso, the Paso mine, 
was driven 1902; the Roosevelt, 
financed jointly group the 
larger mines, was started 1907 and 
completed its present length the 
early twenties. Other tunnels have 
been driven the district, but they 
served working well drainage 
tunnels. 

Since the completion the Roose- 
many mines, although 
capped large quantities water, 
have mined below the drainage level. 
For years the operators have realized 
the necessity tunnel which would 
provide drainage below the Roosevelt 
level. The feasibility drainage 
this type has been demonstrated 
previous tunnels the area. The 
drainage permanent and cheaper 
over period years than pumping 
plants. 

April, 1939, the Golden 


Signer 


Associate Professor Mining 
Colorado School Mines 
Golden, Colo. 


Corporation, one the many Carlton 
interests the district, set aside suffi- 
cient funds construct the tunnel, 
and work was started the site 
June, 1939. The portal about 
miles south Cripple Creek and 
tor and reached from both towns 
new road built the Golden Cycle 
Corporation and Teller County. 

The tunnel will ft. high, ft. 
wide, and 32,000 ft. long. addi- 
tion the main drive, between 4,000 
and 5,000 ft. lateral will neces- 
sary reach the Cresson mine and 
like amount reach the Vindicator. 
The properties mentioned, although 
belonging the Carlton group, are 
separate from the Golden Cycle Cor- 
poration and will finance the 
tion these laterals. 

bearing, the tunnel runs 
deg. min. and being driven 
0.3 per cent grade. The eleva- 
tion the portal 6,893 ft. above 


sea level, and the face, when com- 
pleted, will 120 ft. below the bot- 
tom Portland No. shaft, the deep- 
est shaft the district. 

Drainage 1,140 ft. deeper than that 
now afforded the Roosevelt tunnel 
the Cripple Creek district that the 
ultimate depth profitable mining 
will Orebodies, below 
the Roosevelt, are known exist, and 
new areas, which could not now 
mined, opened and developed. 
few the mines and the approxi- 
mate additional depth available are 
the Cresson, 700 ft.; the Ajax, 500 ft.; 
the 1,000 ft.; the Port- 
land, 200 ft. 

For practically its entire length the 
tunnel will granite, with the pos- 
sible exception some phonolite and, 
course, some the end. 
The granite changes hardness, vary- 
ing from brittle rock soft, 
spongy material. Experience date 
that better footage per round 
obtained the brittle material. Ex- 
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SAF 
‘CARLTON TUNNE 


Tunnel portal Sept. 1939, after had been faced with 
concrete 


for the first 300 support 
necessary. 

the heading the round used 
classified typical pyramid-cut. 
The number holes per round varies 
from 32, depending the 
ground. Depth round varies from 
ft.; this also depends ground 

All drilling done with Ingersoll- 
Rand, Type DA-35 
feed, sliding-cone drifting machines 
equipped with steel These 
are mounted jumbo. 
The jumbo, designed and built the 
Cresson shops, ft. long and 
weighs tons without machines and 
steel. requires jacking the 
columns arms the back, bottom, 
sides the tunnel. Four ma- 
chines are mounted for drilling 
the heading, and machines may 
mounted the side also for slabbing. 
When transporting the jumbo and 
from the face the machines are dis- 
mounted, the columns folded back, and 
the arms turned parallel the 
tunnel. 

For the first 3,000 ft. tunnel the 
jumbo was taken the portal after 
each round. present station 
slabbed from the side the tunnel, 
and the jumbo shifted from the 
track means shifter “jumbo 
picker,” which consists two I-beams, 
placed about ft. apart and sup- 
ported expansion pins the back. 
The beams support small crawls 
ing air and hooks for the 
jumbo. These stations will cut 
about every 3,000 ft. 

Conventional drill steel was use 
until Sept. 28, 1939, when detachable 
bits were placed service. Although 
this was the nature test, the 
performance the bits date indi- 
eates that they will used for the 
duration the work. 

Use the bits has resulted the 


Drill jumbo used heading Carlton tunnel. requires jacking 


columns arms. front view 


following: (1) reduction starting 
gage from in., this giving in- 
ereased drilling speed; (2) decrease 
power cost because smaller con- 
sumption compressed air the 
blacksmith shop; (3) smaller consump- 
tion fuel oil the forges; (4) 
labor cost has decreased, men are 
grinding about 900 bits per hours, 
compared men necessary fur- 
nish adequate supply conven- 
tional steel; (5) uniform 3-, 5-, 7-, 
and 9-ft. lengths steel are avail- 
able for use the heading, thereby 
speeding drilling. 

Rounds are blasted electrically, us- 
ing No. delay first diffi- 
culty was experienced with misfires, 
this being attributed the 
available. The rounds are 


Left, John Austin, tunnel superintendent. 

Right, Bebee, vice-president charge 

mining operations for Golden Cycle Cor- 
poration 
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now fired from the locomotive battery. 
The explosive used semi-gelatin 
per cent strength. 

The are shifted behind 
the loader means “cherry 
picker,” similar design the jumbo 
shifter but using one I-beam. Stations 
for the “cherry picker” are slabbed 
off the tunnel side about every 100 
200 ft. The these stations, 
well the jumbo stations, 
done during the drilling the head- 
ing round. The ears are provided with 
retractable dumping rollers give 
additional clearance. 

new system switching will 
installed soon which will eliminate 
the the “cherry picker” sta- 
tions. The same general principle 
will followed, but the ears will 
lifted vertically instead being 
shifted horizontally. About ft. addi- 
tional height will necessary, but 
this will obtained pointing the 
back holes upward when drilling the 
heading round. The interval between 
these stations will about the same 
now used. 

steel frame skids and built with 
sufficient horizontal and 
ance for the passage trains, jumbo, 
and loader. Empty ears will raised 
air placed near the top 
the frame. The equipment will 
moved from station station the 
locomotive. 

Storage-battery locomotives are used 
for haulage. Track 
rails laid gage. For length- 
ening the face, 6-ft. rail 
are welded steel laid when 
enough has been made. 
the room insufficient, slide rails are 
used. the face five 6-ft. 
sections are replaced ft. 
regular track. Laying final grade 


done during drilling, drilling 
mucking time lost. All rounds 
are drilled and blasted ft. below 
grade, insuring that blasting the 
bottom will necessary but requir- 
ing fill maintain the grade. 

The tunnel heading ventilated 
exhausting 5,000 air per 
minute through 18-in. steel vent 
pipe. The pipe welded into 40-ft. 
lengths and installed ft. time. 
Flanged joints with 
eliminate leakage. Equipment avail- 
able exhaust larger quantities 
becomes necessary. the distance 
increases, the use booster fans, 
the necessary intervals, 
plated, insure adequate ventilation. 
With the present system the heading 
cleared powder smoke while the 
mucking machine being moved 
the face, this usually requiring about 
minutes. Short blasting lengths 
are used prevent damage the 

serious water problem 
ticipated before 25,000 ft. 
from the portal has been reached. 
large quantities water are met 
that point, the area may allowed 
drain before completing the tunnel. 
The flow present small, causing 
trouble. mentioned, the rounds 
are carried ft. below grade, requir- 
ing fill maintain track grade. When 
time available, the track crew 
the ditch line both sides the track 
and 3x12-ft. timbers are nailed the 
end the ties, making water ditch 
about ft. wide and ft. deep 
side. 

for drilling and 
mucking carried the face 
steel tubing welded into 60-ft. 
the portal. One these lengths 


installed, using flanged joints, less 
than minutes and usually during 
the moving jumbo mucking ma- 
chine. One 1,800-cu.ft. and one 1,000- 
compressor furnish air for un- 
derground and surface use. 

The number men employed 
the heading per shift follows: 
shift boss, machine men, chuck 
tenders, mucking machine operator, 
and steel nipper. Track crew and 
surface bring total 
number employed for the three 
shifts. 

The work not being done under 
but bonus system used, 
the base being 300 ft. per month per 
shift. All footage over this amount 
draws bonus per foot pro- 
among the heading crew accord- 
ing the wage 

Surface plant consists 
change room, fan house, compressor 
plant, and blacksmith shop. 

October, 1939, 1,534 ft. tunnel 
was driven, daily progress 49.48 
this size has ever 
rate. 

The monthly and total footage 
date follows: July, 345 ft.; Au- 
gust, 1,201; September, 1,367; October, 


Starting drilling the 
the Carlton tunnel 
last July 


1,534; total, 4,447 ft. The greatest 
footage made any one 24-hour pe- 
riod was ft. 

Four rounds have 
blasted, and loaded 
period; the average, however, 
tween three and four. Average time 
spent drilling 8-hour shift 
hours and minutes, which in- 
moving the jumbo, drilling, 
removing the jumbo, and blasting. The 
time required for the individual opera- 
jumbo and setting up, minutes; 
drilling round, minutes; remov- 
ing jumbo, minutes; loading and 
blasting, minutes; total minutes. 
The average time spent mucking 
during 8-hour shift hours and 
minutes, which includes moving 
loader, loading, and removing loader. 
Moving the loader requires min- 
utes, mucking round minutes, and 
removing the loader minutes—a total 
minutes. 


The remarkable progress doubt 
due (1) smooth working and ex- 
perienced organization, (2) 
mechanized equipment, (3) 
tem developed for handling air lines, 
ventilation pipe and track 
these operations not interfere with 


the work the heading, (4) the bonus 
system. 

The work under the direction 
Bebee, vice-president charge 
mining operations for the Golden 
Corporation, and the sup- 
ervision John Austin, tunnel sup- 
erintendent. are due Mr. 
Bebee for permission 
article and for the general informa- 
tion and data contained therein, and 
Mr. Austin, who has had many 
years’ experience driving tunnels, 
for his cooperation and additional de- 
tailed 


movable ramp used for dumping 
serve the tunnel 
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morality weak. Wherever 
men see mineral valuable 
that small piece repre- 

sents money, there they are tempted 
steal. Greed overcomes conscience. 
does not matter whether such ore 
found old mining like 
Bendigo with its art gallery and 
gardens, younger and 
richer district the desert, like Kal- 
goorlie, even more recent and 
more extravagant mining camp, like 
Goldfield; every case the sight 
gold, the minerals known con- 
tain it, has provoked kleptomania. 

Where rich ore abounds, especially 
ore containing the precious metals, 
there opportunity for stealing, be- 
the bulk small relation 
the value and the miner therefore can 
secrete his pickings either 
pockets the container which 
earries food. The mid-day meal 
usually eaten near the place 
work, underground, and the container 
sheet-iron box bucket provided 
with partitions, that con- 
structed conveniently for hiding pieces 
ore. 

form nothing new; even ancient 
days the law meum and tuum was 
disregarded the workers mines; 
but times gone the punishment 
for stealing ore was severe 
powerful deterrent. For example, 
mines the Romans Spain during 
the reign the emperor Hadrian, 
prescribed that “if slave steals ore, 
the procurator shall have him whipped, 
and whoever sells such ore, what- 
ever condition be, shall put 
chains for ever, and shall not re- 
main the mine the mining dis- 
trict; the price the 
man that has done the stealing, then 
property and shall prohibit 


theft, 


ever from entering the mining dis- 


That was about 120: prob- 
able that more ancient days even 


ORE THEFT 


and anecdotes camps 


Rickard 


Rosemead 
429 Lampson St., Victoria, 


punishment more severe, such death, 
was meted ore-stealers. must 
note also that former times, 
our modern period, the miner would 
not have much chance dispose 
rich ore, other than gold and 
silver. could not reduce complex 
ore smelting home nor could 
find ready purchaser, such 
smelter sampling-works, because 
there were few them anywhere near 
his abode and most eases tried 
sell his ore would have ex- 
plain how and where obtained it. 
other words, the ore was 
not well organized until recently. 


later days acceptance ‘high- 
grading’ was implied 
established the alluvial gold mines 
Bodaibo, Siberia, where, 1910, 
the peculation gold the miners 
was officially recognized the Lena 
Goldfields. This English 
offered purchase the gold stolen 
its employees. one year, 1913, the 
company paid $414,395 for such gold. 
The amount stolen was believed 
nearly third the total output 
the mine. was difficult obtain 
labor this remote loeality and im- 
possible prevent theft, the 
Russian government would not permit 
personal search the miners when 
off work. When the gold was 
bought the company from the men, 
questions were asked, 
fiction being that the gold 
had been obtained from neighboring 
alluvial deposits during the men’s 
spare time. The men, course, did 
not receive anything like the full value 
their pickings, only per cent, 
but was decided convenience 
dispose this manner their 
specified portion the value the 
stolen gold because 
most the money paid for came 
back the company way the 
stores and the premises, 


590; 1932. 

167; 1907. 
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and from which substantial profit 
accrued. the company 
chase the gold was, effect, the 
payment ransom the workmen; 
was valuable concession them 
because, owing the isolation the 
mines, the thieves had difficulty 
getting away with their loot. Thus 
became expedient both sides 
regularize theft. 


the records the old 
mining district Guanajuato are 
told that Antonio Obregon built the 
church Valenciana persuading 
the miners donate the ore they stole 
—or part it—to this worthy pur- 
pose. They placed the stolen mineral 
quadrangular area set aside 
repository. The building the church 
was completed twenty years, 1765 

the Los mine, near 
Mexico, about 1902, 
large output silver was obtained 
from proustite, ruby silver, 
arsenical sulphide. Some the miners 
were known stealing this rich 
red stuff and close watch was kept 
the hope the culprits. 
evidence was obtainable. The fore- 
man noted unusual increase the 
demand for goat tallow, 
without however any corresponding 
diminution the consumption the 
kerosene-burning cachimbas, 
lamps. made correct inference 
and ordered examination miners 
with unduly long and oily hair. The 
shampoo 
pounds powdered proustite and 
many shouts laughter. Goat tallow 
like pomade, although less pleasantly 
and obvious that mix- 
ture powdered ruby silver with the 
unguent would not show color the 
black hair Mexican. 


The mines which such theft 
ore has flourished most largely and 
are those tellu- 
ride minerals were mined, Cripple 
Creek, Colorado, Kalgoorlie, 
Western and Goldfield, 
the telluride ore 
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remarkable profusion, that not only 
were the owners the mines greatly 
enriched, but also the men that worked 
them. The stealing was facilitated 
the concentrated richness the 
ore. Calaverite, the telluride gold, 
lustrous, bronze-yellow mineral, 
tains per eent gold and per 
silvery mineral, contains 24.5 per cent 
gold and 13.4 per cent 
The other tellurides containing gold 
and silver need not specified, but 
can seen readily that mineral 
worth anywhere from $10 $100 per 
pound, 

The miner today does not 
quote the Biblical saying: “Muzzle not 
the that treadeth the There- 
fore the pleasant term ‘high-grading’ 
came into vogue the mining dis- 
triets the western United States 
the surreptitious removal 
high-grade ore. The miner 
thinks harm done slipping 
bit gold silver mineral 
into his pocket, just there kind 
tourist that thinks erime 
purloin silver spoon 
good hotel. From single 
gradation—facilis descensus Averno 
—to the removal sackful rich 
ore. The western American miner that 
regards lethal bullet the proper 
punishment for the theft horse 
would smile stealing enough gold 
ore buy span horses. 

Cripple Creek judge gave 
his opinion that mineral real 
estate, and therefore that the removal 
was not petty lareeny. The mine- 
owners tried stop the practice 
giving eards eligible workmen and 
those under suspicion 
stealing ore. This diserimination 
was resisted the Miners Union sue- 
cessfully. During the troublous period 
labor strikes Colorado, 1895, 
were dynamited persons unknown, 
but obviously with the 
mine-owners. This was wrong way 
rid them, the dyna- 
miting other people’s 
bad the stealing ore. 
Later group mine-owners applied 
the Federal Court for 
restrain from buying 
ore brought the miners, but the 
Court refused the request. 1901, 
however, the Legislature Colorado 
passed law that placed the assayers 
under bond and 
keep itemized records all their ore 
purchases. 

was found extremely diffieult 
Cripple Creek, has been intimated 
already, check the theft ore. 


rich mine, the 
might lose more than million dollars 
worth ore pilfering. The pro- 
vision rooms which the men had 
change their clothes when coming 
from work underground was helpful. 
The miners were compelled doff 
their digging clothes one room, 
dried, while they stepped naked 
into the next room, where they washed, 
and found their street clothes await- 
ing them. Their dinner-pails 
examined before they left. The ore 
from the mine was sorted arrival 
surface; was picked hand 
previous shipment. The sorters did 
not change their dry clothes before 
veturning home. the boss the 
wink theft participate himself 
robbing his employers. dis- 
carded stuff could substituted for 
sack picked ore, which would 
hidden until night until some other 
opportunity came for removing sur- 
reptitiously. 

Communistie ideas were prevalent 
Colorado the time when Cripple 
was most productive. Why 
was said, should few mine-owners 
grow rich while the honest workman 
engaged mining the ore received 
only three dollars for his day’s work? 
Theft ore was notably 
the saloon-keepers and tradesmen, be- 
the town. The thieves disposed the 
ore the assayers, some whom did 
but. little assaying, their 
able being act fences, 
receivers stolen goods. ‘fence’ 
defence against the law. they 
paid for only about half the value 
the ore that they receeived illegally, 
they made money quickly. 1915 
law was enacted compelling all pur- 
chasers ore take out licence. 
course, the community and the 
legal officers the State had regarded 
high-grading plainly theft, could 
have been stopped, because man that 
brought ore the assayer, buyer, 
would have say where had been 
mined, and owned mine 
would obvious that come from 
one that was the property other 
people. further deterrent nowadays, 
tending assayers from 
their dishonest business 
stealers, the fact that they are 
danger losing what assaying prac- 
tice they may have, because the 
known danger samples being 
dentally ‘salted’, enriched, any 
material handled. 


Kalgoorlie, Western Australia, 
where rich telluride ores were mined 
with great profit, the withdrawal 
assayers and the activity the police 
some extent driving 
away the dealers stolen ore. With 
their withdrawal the illicit trade lan- 


guished; but was revived conse- 
the local magistrates, who levied small 
fines instead long terms 
imprisonment. Even the penalty 
six months jail will not deter the 
confirmed thief, who only too ready 
Therefore the Chamber Mines asked 
for heavier punishment, denial bail, 
and the issuance warrants. 
cireumvent the law was the prae- 
tice Kalgoorlie employ two de- 
vices, the adulterated purchase and 
the dummy lease. Small lots slag, 
furnace dump ore were 
bought, with their value unspecified, 
and receipt was obtained. Then this 
material was mixed with the stolen 
specimen ore, the rich concentrate 
from the mill, the 
similar thefts. The mixture 
through the pretence metallurgical 
treatment and the gold was extracted 
marketable, and legal, form. 
supplement this scheme, was cus- 
tomary get lease some aban- 
doned mining claim and 
stolen stuff worthless rock, the re- 
sulting combination being 
mine that was only hole the 
ground, 

The gold mines California, espe- 
cially those Grass Valley and its 
vicinity, yield ore quartz con- 
taining free gold, which places 
concentrated constitute ‘pocket’, 
treasure-trove. Such pockets char- 
acterize particularly the mines the 
Alleghany district, where the quartz 
mining parlance—and the gold 
beautifully Dinner buckets 
are still used some the smaller 
mines and they facilitate theft, but 
even bolder methods larceny are 
preferred. the Sixteen One 
mine when the men were laid off 
Sunday, the workings were entered 
and the gold 
the free gold. These ‘specimen bosses’ 
pan the dust from the drill-holes, and 
soon gold appears, they attend 
hand ready remove any 

one these pocket mines, when 
two specimen remained duty 
guard the mine Sunday, bold 
theft was perpetrated. man ap- 
peared suddenly with revolver his 
hand, and while the two guardians 
were held impotent, put 
shot (that is, blasted) known 
rich spot, from which thereby ex- 
tracted $3000 worth gold. How- 
ever, even the bosses prove false 
their trust. One them had worked 
the Tightner mine, adjoining the 
Sixteen One, for ten years. 
hibited lump quartz containing 
$5000 gold. that had 
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stumbled upon the trail, that 
was boulder broken from the out- 
crop vein. showed weather- 
could done, but when died there 
was search possible 
caches similar stolen ore, and some 
was found. 

Strange may seem, mine 
known have been closed down 
the theft its ore, because 
the stealing made all the difference 
between profit and loss the owners. 
This happened the Sheep Ranch 
mine, Calaveras county, California. 

notorious that later years 
the productive mines Grass Valley 
have been robbed the miners. 
prevent it, some the companies 
have built comfortable ‘change houses’ 
tem, which means that the miners must 
leave their ordinary clothes one 
room the building provided for the 
purpose. Many the Cornishmen— 
bless their hu- 
miliating walk from one 
naked. That old-fashioned sentiment 
has now been set aside; they have 
learned like the and 
comfort the change house. Their 
wet digging clothes are dried when dis- 
and are ready for them 
their next shift. Thus the seeretion 
‘high-grade’ their pockets other 
parts their clothing prevented. 

Meanwhile the use 
buckets, the customary food 
ers, has been disciplined many 
the more important mines; the buckets 
are collected brought out the 
mine the skip-tender, that they 
can examined. The thieves have 
been driven other devices, notably 
the use rectal tubes. One had 
inches. There remain 
such collusion with the minor tech- 
nicians employed the mine: the 
electricians, pump-men, ‘and 
none whom have through the 
change house. Obviously would 
and good for their health, 
everybody that went underground, 
from the manager down, were obliged 
undergo the amenities the change 
house. The thieves hide the rich ore 
and the free gold underground, and 
arrange with some one these tech- 
nicians bring out the mine. 


days gone the idea was ac- 
cepted that once the mill the ore 
and the gold contained belonged 
the company. Nowadays the employees 
will gold precipitate from the 
plant and amalgam from the 
stamp-mill. The rights property 
are ignored. man sold large quan- 
gold-buyer San Franciseo. The fact 
was reported the Bureau Mines 
and suspicion was aroused because the 


souree the amalgam was given 
the Mokelumne river. When cornered, 
the thief confessed that the amalgam 
came from the Alaska Juneau mill, 
Alaska. and had 
removed the gold concentrate from the 
tables the mill and had then them- 
selves converted the gold into amal- 
gam the value $1374. The thief 
was only indicted for petty theft, 
which legally means the purloining 
under $200, and this did not 
take more than that any one time. 
was sentenced fine $500 
and six months imprisonment. This 
means that the thieves were left with 
$874 divide between them. Such 
are the vagaries jurisprudence. 

1936 the Federal government, 
virtue the Gold Reserve Act 
1934, issued regulation compelling 
the buyer gold the form re- 
tort, bullion, precipitate, obtain 
license. Anybody making ship- 
ment more than five ounces gold 
the Mint required present 
affidavit stating the the gold, 


where was mined and when, together 
with the tonnage yardage rock 
gravel from which was extracted. 
This has proved valuable 
gold purchased licensed buyer 
nefarious agent, goes eventu- 
buyer makes false statement 
lusion with the thief, chargeable 
with fraud and liable maximum 
penalty ten years prison. The 
unlicensed buyer usually claims own 
mine some sort, which 
his gold. The varying fineness 
the metal sells may arouse 
suspicion. 

the years 1936-1938 four men 
partnership signed false affidavit 
stating that the $694,000 worth gold 
they sold had come from the Fuller 
mine, Amador county, California. 
Only fraction the gold came from 
this mine, was suggested the 
variance its fineness. This clue led 
exposure and punishment. 

(To continued) 


Scrubbing Mineral Surfaces 
Flotation 


outstanding 
the past year the Non- 
metals Division the United 
States Bureau Mines has been the 
application the attrition serubber, 
according the Division’s recently 
issued annual report (R.I. 3473), made 
Oliver Ralston and others. This 
device was developed “serub” clean 
the surface mineral particles be- 
fore flotation. This action has been 
applied suecessfully for purposes other 
than conditioning for flotation, notably 
for rubbing iron stain from glass sand. 
Types separations improved at- 
trition follow: 
Diatomite-clay—Use the 
tion serubber disperse clay slimes 
from diatomite has allowed consider- 
able improvement over the diatomite- 
clay separation recently developed for 
Maryland diatomite. The major por- 
tion the clay broken down ex- 
tremely fine size and the diatomite can 
settled away from it. this pro- 
cedure, per cent the total 
clay removed from the diatomite was 
rejected sedimentation, and the 
clay floating burden the flotation 
cells, along with reagent expense, was 
mated that per cent the 
diatoms were broken attrition 
serubbing and removed with 
Beneficiation Western diatomites 
was studied and they were found 
invariably more purify 
than the Maryland material. means 
the attrition and desliming 
all but the most im- 
pure Western diatomites tested were 
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concentrated very pure diatomite. 

ork the beneficia- 
tion spodumene was completed. 
was found here that all spodumene 
rocks tested, although requiring dif- 
ferent periods attrition and dif- 
ferent amounts dispersing chemi- 
during this operation, could 
separated the same reagent com- 
bination after sufficient attrition clean- 
ing. Either clean badly weathered 
rock could separated equally well 
after proper preparation. 

has been found that the 
attrition will delaminate 
coarse mica rapidly and also break 
the readily does ball- 
milling. 

separation 
and reagent economy have been im- 
proved attrition treatment the 
agglomerate table feed material. 

Several low-grade 
glass sands were improved consider- 
ably attrition Enough 
work has been done conelude that 
any sand earrying surficial iron 
stain the grains greatly 
reduced iron content attrition 
serubbing and washing out slime 
material. There little breaking 
diserete sand particles; only agglom- 
erates are broken down smaller 
sizes. Glass sands from widely sep- 
arated have been treated and 
improved this process. 

the earthy minerals—tale, pyrophyl- 
lite, and elay—has been found 
fore flotation. 
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Beam type movable continuous track-shifting machine 


Movable Continuous 


Track-Shitting Machines 


where 

masses materials are 

moved continuously and econom- 

ically, locomotive haulage has 
been proved far superior any 
other method, though the track-shifting 
operations necessary are 
costly. reduce over-all operating 
has been the custom many 
shifting machines. design and 
operation such units are sufficiently 
familiar, detailed description 
ing omitted this the 
subject, which devoted rather 
pointing out the difference between the 
stationary 
units used the United States and 
the movable continuous-operating ma- 
chines operation Europe and 
Australia. Whereas the former grip 
the rail means pincer-like ar- 
rangement, the latter hold series 
water-cooled rolls fitted with roller 
bearings (Fig. 2). 

With the aid locomotive 
power unit the con- 
tinuous-operating units can automati- 
cally move the track any direction, 
and for any length transversely the 
axis. The speed the machine 
about miles per hour, and the trans- 
verse shift during the run in. 
Two designs are available—namely, 
the beam type shown Fig. and 
the bridge type seen Fig. Both 
have eight rolls attached the lift- 
ing and sliding mechanisms. The ma- 


Arnold Ziffzer 


Mining Engineer 
2315 Buchanan St., San Francisco, Calif. 


Born Russia, educated the 
Freiberg Academy, and subsequent- 
engaged supervisory capaci- 
ties with various companies 
Germany, Mr. Ziffzer has had long 
experience open-pit mining. 
Starting with Riebeck’sche Mon- 
tanwerke Halle, spent five 
years the mining and stripping 
departments. The next two years 
saw him engaged stripping 
lignite property Bruckdorf. Fol- 
lowed five years more, during which 
was charge overburden 
excavation the AEG’s Leopold 
mine, and from 1935 1938 
served general superintendent 
property his original employer, 
where 50,000 overburden 
and 15,000 tons lignite were 
handled daily. 


chines can move the track “parallel” 
(Fig. well “fan-shaped” (Fig. 
4), with subsequent align- 
ment (lifter rolls set +0). 

Fig. shows open-pit operation 
where the working benches are laid out 
fan-shaped. Case exploitation 
proceeds from turn swing point, 
whereas Case the swing point 
being transferred six times. Selection 
one the other method 
determined only after careful study 
the deposit worked. However, 
one fact remains, and that 
available track system need 


taken apart and laid again new 
point, but moved from one site 
another mechanical means. 

where approximately 20,000 cu.yd. 
waste overburden and 12,800 tons 
ore are removed daily, 103 men are 
employed for track-moving work dur- 
ing the morning shift. Six 
shovels are used, which four are 
employed two-shift basis for re- 
moval overburden, and two 
one-shift basis for exploitation ore. 
The average bench height assumed 
ft., and the length the 
bench 1,000 yd. Experience has shown 
that such undertaking all track- 
moving operations can done with 
men and one the other the 
two types track-shifting machine 
mentioned. This means that 103—18, 
fewer men are necessary the 
pit. with the new 
track-shifting units necessary 
adopt yet flexible rail-fasten- 
ing similar that shown Fig. 
the conventional spiking will not 
meet the requirements imposed the 
new working method. 

Additional savings operation ean 
effected applying the method 
described dump operations. For 
the machines facilitate mate- 
rially the moving tracks waste 
dump areas. Unfortunately, even 
waste modern construction al- 
lows after each track shift dump 
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strip has heen added the sloping 
side the dump Fig. (shaded 
part), the track has moved closer 
the edge the dump. insure 
continuous dump operations 
the same time avoid 
maintenance costs, preferable that 
the height the dump kept 
ft. The maximum holding capacity 
such manually operated dump 
layout per running 100 yd. available 
dump length eu. 
grow material, when dump length= 
100 yd., dump width in., 0.5 yd., 
dump height=45 ft. yd., and 
filling coefficient for waste 
tion=0.76. dispose mined 
waste material effectively 
1,755 yd., must available the mine 
layout, each shift. Although crew 
yd. material per 8-hour shift 
operate three dumps. the mean- 
time, fourth dump should 
pared, with crew men han- 
dle the track problem. Therefore, the 
total number men employed the 
four dumps will 
contrast, addition the three 
dump there will employed 
for raising the tracks alone from 
men each dump site. 

The capacity the dumps 
materially and the moving 
installing leveling plow. Such 
unit diagrammatically explained 
Fig. which operated either 
individual locomotive combi- 
nation track-shifting plow 
tuated power. Operation 
the plow relatively simple. The 
movable blade can adjusted 
the dump receive the contents 
the waste trains, with surplus material 
being pushed over the incline edge 
the dump, Fig. instal- 
lation leveling plow, which makes 
the dump operation mechanized one, 
there can placed per 100 yd. 
available dump length 100x4x15= 
4,560 cu.yd. grow material. this 
example the dump width equals the 
width spud leveling plow= 
yd. The other figures 
are those given previously. 
production basis 10,000 per 
shift dump length only 10,000+ 
45.6, roughly 219 yd., required. 
Although the entire waste 
theoretically ean handled one 
mechanized dump operation, ad- 
visable have available two operating 
dumps and one reserve dump. Two 
operating dumps with 
plow require dump for 
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(2X8)+3+10=29 men per shift, 
operated dump. This means that the 
working crew mechanized dump 
men less and the dump production 
increased per cent 


Adjustable rolls 
shifting 


Rail fastening consists steel plate, two 
steel clamps, two steel wedges, and 
through bolts 


out that mechanization open-eut 
operations results material 
tion hand work, with consequent 
smaller working crews. the afore- 
deseribed case means saving 
125 men. Elimination 
the “waiting time” the dumps in- 
creases the and service 
the rolling stock, and consequence 
greater shovel output per unit results. 


track 


New track 


FIG.4 


Old 


truck 


Dumped material 
maximum width 


Blade leveling 


Increased width dumped. 
material through use 


fovable continuous machine grips rail 
water-cooled rolls 


Track may shifted 
movable machine 


Track may moved “fan-shaped” 
with movable shifter 


Bridge type movable continuous ma- 
chine 


Engineering and Mining Journal 


Adjustable 
plow blade 


Two cases where working benches 
“fan-shaped” 


Shaded part dump slope represents 
material added from one track position 


Diagrammatic explanation use 
leveling plow 


Leveling plow’s blade can adjusted 
cut channel dump edge 


Lift and shift mechanism with rolls 
FIG.5 
Track 
Foldin 
center 
‘ 
FIG.9 


Manganese Metallurgy 


Advances 


Bureau progress with process 


ANGANESE and Its 
loys” the subject 
3477) just 
issued 

States Bureau Mines. The authors, 
Dean, Anderson, Cresap Moss, 
and Ambrose, point out that 
methods preparing pure manganese 
metal for investigative work have 
passed through Most the 
research done before the turn the 
used 
manganese, made electrolysis with 
mereury eathode and distillation 
vacuo. having thus achieved 
lowed the art decline and turned 
manganese made earbon and alu- 
minum reduction because these methods 
were commercially feasible. 

manganese from aqueous 
solutions has long history leading 
its present commercial success 
producing high-purity manganese 
reasonable cost. 1934 the Metal- 
Division the Bureau 
Mines undertook find practical 
solution the problem. Koster 
and Shelton assumed this work 
under supervision Dean. The 
electrolyte manganous and am- 
monium salts recommended 
mand and Campbell and the Ger- 
man workers was accepted 

The first method developed utilized 
electrolyte manganese and am- 
monium sulphates diaphragm 
carbonate was maintained the 
anolyte means controlling 
acidity. Sulphite ion was maintained 
about 0.1 gram per liter. The man- 
ganese produced was brittle. This was 
apparently the first time that 
tinuous deposition high-purity man- 
ganese from aqueous solution had been 
maintained even for hours. 

Several objections led revision 
the process, described Bureau 
Mines R.I. 3406 (1938). The es- 
sential difference between this and the 
earlier process consisted using MnO 
rather than the regenerating 
material. 

This process has been covered 
patents both the United States and 
other countries. United States Pat- 
ent 2,119,560, Shelton, has 
been assigned the Secretary In- 
terior for administration. the 
United States patent all claims are 
directed the use sulphite ion 


combination with manganese and am- 
monium salts the electrolyte. 

The results the studies the 
Metallurgical Division the Bureau 
Mines were encouraging enough 
justify commercial exploitation the 
method. This has been undertaken 
several companies here and abroad; 
least one, the Manganese 
Corporation, Knoxville, Tenn., has 
reached the production stage. 

important practical problem 
that must solved the process 
nation sulphur found the man- 
ganese produced the Bureau’s 
process. This may accomplished 
fire refining. Borie acid 
effective sulphur remover and 
eliminated from the product. 

nevertheless desirable pre- 
vent the inclusion sulphur the 
deposit far possible. Removal 
from the electrolytic 
agents that may contribute raised 
certain other problems, however, first, 
tion for nickel and and second, 
some means other than 
preserving manganese solutions 
the manganese were finely ground 
(—200 mesh) and introduced little 
time, precipitation (of cobalt and 
nickel and other metals) could 
accomplished with less than gram 
metal per liter. This ideal, be- 
other impurity introduced. 
was also found that, with suitable 
variations, sulphide 
could used least preliminary 
purification for removal most 
the and Ammonium 
barium sulphides can used. 

Oxidation the manganese the 
trivalent state either the tanks 
during electrolysis may prevented 
SO. The important point 
have reagent that will not 
accumulate. Such reagents are those 
that oxidize only nitrogen and 
the most efficient being hydroxylamine 
(NH.OH). typieal pilot-plant run 
the plant the Electro Mangan- 
ese Corporation was follows: 

The catholyte was made con- 
tain 200 grams ammonium sulphate 
and grams manganese man- 
ganese sulphate per liter. The was 
adjusted slightly above neutral, and 
enough ammonium sulphide 
vated charcoal added precipitate 
nickel and cobalt. After standing two 
hours the solution was filtered. Catho- 


lyte was fed each 
the rate per minute. 


The anolyte, which had been used for 
All plates were buffed and cleaned, ex- 
cept the one Frame which had 
oxide coating. This cathode was placed 
the cell first and 100 
amp. passed for minutes. The plates 
were in. wide and were immersed 
in., the plating area was 
Current density was amp. per square 
foot. Voltage the generator was 
and the cell 4.3. The the 
spent electrolyte ran about 
ganese was plated for hours. The 
plates were then washed water, 
washed with water and dried, after 
which the manganese was weighed. For 
eight the ten frames the sulphur 
ranged from 0.21 0.40 per cent. Plat- 
ing has been continued long 168 
hours with better than 
reaching in. 

The 
about per cent the manganese 
Where there chemical 
market disposal this presents 
problem. With large manganese 
plant, however, would desirable 
reduce greatly eliminate its pro- 
make lead free. Production may 
eliminated using diaphragm 
greatly reducing diffusion. 

summary, the problems involved 
establishing the production 
trolytic manganese commercial 
have been solved, least the 
extent permitting some commercial 
production. Further development 
the art should make man- 
ganese commercial article the near 
future. 

The authors also attempt describe 
few the alloys that can made 
from manganese and should 
form the basis for 
place for manganese the alloy in- 
dustry. Attention called those 
that seem certain find industrial 
use: (1) Alloys with combination 
high strength and very high vibration- 
damping capacity low stress. Such 
alloys will provide the designing engi- 
neer with new combination prop- 
erties from which design machine 
elements subject vibratory stresses. 
(2) The stainless hardenable alloys 
the iron-chromium-manganese group. 
These should find use bearings and 
tools. (3) Alloys the 
manganese and copper-nickel-manga- 
nese series, which have many the 
(4) Alloys containing approximately 
per cent zine, per cent manga- 
nese, and per cent copper, which 
give strong, tough Alloys 
manganese with aluminum, which 
appear far more useful when 
made with electrolytic manganese. 
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ineral Supplies the 


REVIEW the first two 

months the operations 

the Federal Bureau Mines 

under the Mineral” 
and discuss briefly the methods 
employed for the rapid exploration 
deposits under investigation constitute 
the primary purpose this article. 
Before doing so, however, desire 
repeat certain facts regarding the pur- 
poses the Act and the procedure 
under that have been covered 
earlier publications, 
cations received the Bureau indi- 
cate that considerable misunderstand- 
ing still exists. 

The Publie 117, divided into 
two distinet parts. The first, Sections 
provides for the pur- 
chase stocks materials 
the Division the 
United States Treasury; neither the 
Bureau Mines nor the Geological 
Survey assigned any duties under 
this part the Aet. The part, 
Section (a), assigns the Bureau 
Mines and the Geological Survey 
the duty investigating de- 
posits minerals designated “stra- 
determine their size and 
grade, estimate the cost mining 
and processing the ores, and develop 
methods for their beneficiation and 
treatment. 

Procurement stocks first line 
reading the specifications issued 
the Division 


Published permission the Director, 
Mines. 


117, 76th Congress, 1st Session. 
the Act applies the Bureau Mines, 
was discussed John Wellington Finch, 
Director the Bureau, the Western 
meeting the American 
Salt Lake City Aug. 28. 
and Mining Journal, September, 1939, 
contained brief the Bureau’s 
program and its organization under the 
Studies,” and Mining and Metallurgy 
September, 1939, item, “Stra- 
Minerals the same 
subject. 


Quest Strategic 


Bureau and urvey cooperate 
investigating potential 


mineral resources 


Charles Jackson 


Chief Engineer, Mining Division, Bureau 


ing and Mining Journal, October, 1939, 
72) that the Army and Navy Muni- 
tions Board, concerned solely with pro- 
vision for the national defense, has 
deemed wise specify grades 
ore that are best adapted present 
processing methods, and that could 
utilized immediately under emergency 
speed-up without alteration exist- 
ing plants and practices. 

tion stockpiles, Congress 


tom bulldozer cut chromite-bearing 
zone Casper Mountain, Wyoming, 
Sept. 14, 1939. These trenches were ex- 
cavated solid rock drilling and 
blasting, and pick and shovel 
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has ordered investigation poten- 
One school thought holds 
that these have been determined 
previous surveys insignificant 
quantity, too low grade, such 
refractory nature that they cannot 
relied upon for needs. 
may said, reply, that this 
one the reasons why they are 
designated strategic. this point 
may well point out that 
years ago potash and molybdenum 
were the list and that since 
then commercial domestie deposits 
have been developed adequate our 
requirements, removing them from this 
category. 

Previous surveys re- 
serves have been concerned mainly 
with ores that are commercial accord- 
ing present standards and under 
existing metallurgical practices. In- 
dustry has not been, nor ean ex- 
pected be, interested exploring 
sequently, such deposits have not been 
intensively explored and developed. 
This being so, suggested that 
earlier estimates necessarily must have 
been based inadequate exploration, 
and that the quantity and grade 
such ores cannot 
known. making these estimates, 
appears that view has 
been taken the possibilities ad- 
vanees technology and development 
new processes. certain, how- 
ever, that, national and 
lacking adequate reserves 
minerals grade now desired 
industry, American enterprise and in- 
genuity would find way utilize 
ores regardless grade. 
Remembering that efforts dur- 
ing the last war explore and de- 
velop domestie deposits under stress, 
and utilize the ores, met with little 
and recalling also the rapid 
rise prices several times normal 
some and the expenditure 
over $10,000,000 for war claims 


during the ensuing twenty years, 
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Fig. Bulldozer trenching chromite project John Day region, eastern Oregon. 
The purpose here uncover outcrops both directions from existing exposures 


chrome ore. 


thorough investigation re- 
sources strategie minerals and the 
determination, before the emergency 
develops, the best methods for their 
beneficiation and use, are merely mat- 
sight. 

The Mines has mis- 
apprehension that 
are likely disclose large domestic 
deposits high-grade strategic ores, 
but hopeful that low-grade deposits 
will shown exist this country 
containing important quantities 
metals that could utilized 
emergency provided methods for 
their utilization had been worked out 
Government rather than private in- 
dustry investigate such deposits 
the national interest, and such investi- 
gations sense compete with pri- 
vate enterprise. 

Emphasis placed the fact that 
117 provides for four-year 
program, and this has been kept 
mind planning the Bureau’s work. 
The faet should also stressed that 
maximum annual appropriations 
$350,000 are authorized the 
from which obvious that only 
limited number deposits can in- 
vestigated each year 
superficial exploration done. 

Exploratory operations the Bu- 
reau Mines have been assigned 
its Mining Division, within which two 
new sections have been established— 
Strategic Mineral Examination 
tion for preliminary examination 
the most promising deposits brought 


Half trench dug one hour, Sept. 30, 1939, shown 


its attention and Strategic Miner- 
als Projects Section explore and 
sample deposits finally selected for 
more detailed investigation. 
Metallurgical research designed 
determine methods best suited the 
treatment ores from deposits that 
may found contain important 
tonnages the strategic metals has 
been assigned the Metallurgical 
Division the Bureau Mines. 
predict that such 


Fig. mountain-side bus, Antimony Ridge, central Idaho. 


raise ores the 
mercial but view technolo- 
advances the past there certain- 
reason hope that some 
instances this may achieved. 

Anticipating the 
priation funds for 
eral exploration, Bureau engineers had 
been conferring for several months 
with specialists the Sur- 
vey who were familiar with 
studied many which stra- 
minerals were known oceur, 
and selecting for first in- 
vestigation the Bureau was guided 
recommendations the Survey. 

June and July Bureau engineers 
visited ten these planned explora- 
tory projects, and prepared 
mates, that when funds became 
available Aug. was possible 
begin operations promptly. 
sonnel could engaged, supplies and 
equipment purchased, bids invited 
until that date. 

Standard for diamond 
drilling, detailed instructions 
engineers and samplers, and forms for 
drill logs and cost were 
drawn advance and were printed 
ready for use the time work started. 

Aug. 10, seven engineers were 
route seven project sites; invita- 
tions bid various types equip- 
ment, diamond drilling, and 
rental bulldozers and trucks were 
the mail; and within ten days 
work was begun. Government regula- 
tions had adhered advertis- 
ing for bids, purchasing equipment 
and supplies, and engaging project 
personnel, requiring large amount 
paper work. several instances 
was necessary repair roads and 
trails build new ones before opera- 
tions could begin; one instance 
miles new mountain road 
built. Camps were required 


serves 


transport men from camp site project miles away and 2,500 ft. higher 


re 
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some projects, necessitating purchase 
tents, beds, and mattresses, kitchen 
and table ware and provisions, and the 
hiring cooks. were en- 
tered into for hire packers and pack 
animals and bulldozers, and 
other equipment where prompt deliv- 
ery could not obtained equip- 
ment under purchase contracts. 

Projects altitudes 7,000 10,- 
000 ft. Northern States had 
started once all during the 
conditions prevalent from early fall 
late spring. 

Mechanical equipment for trenching 
outerops both ways along the strike 
from known exposures 
ized where the cover deep, and bull- 
dozers are being used three projects. 
estimated that trenching this 
method about ten times rapid and 
that costs are about one-fifth much 
hand work under the 
these projects. 

Diamond drilling being used 
five active projects and planned for 
two more. diamond drilling indi- 
continuation the deposits 
depth, anticipated that next year’s 
program will cheeking drill 
results sinking tunneling and 
drifting some instances. 

Drilling specifications for 
ting cores, the use double core 
barrels when ore, and the recovery 
all the sludge. sampler, 
ernment payroll duty each 
drill continuously while the drill 
operation and responsible for 
lecting, drying, sacking, and tagging 
sludge samples and for the 
cores. Sludge and settled 
series barrels insure that 
there will loss slimes. Com- 
putations will course required 
later for combining core and sludge 
assays. 


Cores are logged the sampler, 
checked the project engineer, and 
logged again geologist the 
staff the Geological Survey before 
final disposition made 
Core splitters are provided each 
job that cores can split for assay 
and half saved for record when this 
practicable and desirable. 

arrangement with the 
Survey there either resident geolo- 
gist each project frequent visits 
are made staff geologist. These 
men not only check 
diamond-drill holes but are hand 
inspect trenched while they 
still are fresh, map them detail, 
and advise with the project engi- 
neers planning the next steps 
the program. 

The sequence operations Cas- 
per Mountain, Wyoming, 
practice where bulldozers are em- 
ployed for trenching. The chromite- 
bearing zone schist formation 
indicated few outcrops and mag- 
netometer surveys about 2,500 
ft. long maximum 550 ft. 
wide. The surface covered 
heavy growth lodge-pole pine and 
the first work was eut lines ft. 
wide the zone in- 
tervals 100 ft. total 7,700 ft. 
line was eut and brushed, involving 
the removal about 9,000 trees 
in. diameter. The trees were 
about ft. above the ground, and 
the stumps were removed 
pillar-mounted winch and wire rope; 
6,500 stumps had been pulled Sept. 
19. The next step was trench along 
these lines with D-4 Caterpillar-bull- 
dozer, removing total 4,340 
yard. After removal the 
light overburden, which contained 
tangle roots and small stumps that 
would have made hand work slow and 


Fig. 4... Trenching tungsten-bearing deposit Pershing County, Nev. The rock 
hard, and portable compressor, hammer drills, and steel were necessary 
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solid formation drilling 
ing, and pick and shovel work 
(Fig. 1). These range several 
feet depth, depending the irreg- 
ularities the rock surface. 
Sept. 30, 1,000 cu.yd. had 
moved blasting and hand work. The 
final step comprised clearing the ex- 
posed surface with wire brushes and 
grooves in. wide in. 
deep, yielding sample per 
foot. Samples are continuously 
aeross the deposit this manner, in- 
dividual sample lengths being limited 
Sept. 30, spite early snow- 
falls, samples aggregating 4,390 
weight had been taken and 
shipped the Bureau’s laboratory 
Reno, Nev. 

Diamond drilling was begun Cas- 
per Sept. with two rigs, for 
which water supply first had 
procured. The first holes were drilled 
flat inclination, and although 
slow start was made owing trouble 
getting through the overburden, 
and difficulties were experienced later 
with loss drilling water, four holes 
aggregating 554 ft. had been drilled 
Sept. 30. One hole penetrated 
ft. chrome-bearing schist and an- 
other four lenses were 11.5, 19, 35, 
and 156.5 ft. thick, respectively. 

Stillwater County, Mont., chrom- 
ite oceurs series overlapping, 
nearly vertical lenses mountain 
slopes east the Stillwater River. 
The overburden relatively shallow, 
and surface trenching done hand. 
Before operations were begun was 
necessary repair rough mountain 
road permit passage light wagons 
and pack trains and mend the roofs, 
sash, and doors old camp buildings. 
and tableware, tools, provi- 
sions, and other supplies were pur- 
chased and packed into camp, dis- 
tance miles. Trenching was be- 
gun Aug. 27, and Sept. 
length 5,000 ft. along the strike 
the zone had been trenched 50- 
ft. intervals and partly sampled; sev- 
eral hundred feet underground 
workings were sampled also. Samples 
were cut yield per linear foot. 
transported camp over rough trails 
pack horses, broken hand, 
and quartered down average 
size 125 150 lb. Large samples 
were cut not only for but 
provide ample quantities material 
for metallurgical tests. Sept. 
total 375 samples had been 
quartered, sacked, tagged, and hauled 
the railroad for shipment. the 
5,000 ft. sampled, about 3,000 ft. 
fairly massive chromite averaging 
about ft. width. addition dis- 
seminated chrome having maximum 
width ft. was uncovered both 
ends. Sept. part the crew 
was moved about miles the west 
side Stillwater River (24 miles 
road and trail), and the end the 
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Fiq. Packing chromite samples 
Stillwater County, Mont., Sept. 20, 1939 


month virtually the entire crew was 
work this area. New camps had 
trail repairs made. 

Although appraisal results 
this work must await returns from the 
laboratory Reno and correlation 
data, they are encouraging enough 
warrant consideration further inves- 
tigations next year. 

The John Day project (eastern Ore- 
gon), another relating chrome, com- 
prises work three separate areas. 
reach the first one, miles 
per cent mountain road had laid 
out and built. Men were engaged and 
trucks and bulldozer hired August. 
Work the road was well under way 
when the crew and equipment were 
commandeered the Forest Service 
fight fires. When work finally was 
resumed road camp had been estab- 
lished. Near the end September 
the road was finished, and camp was 
moved point near the job 
source water supply for drilling 
was located near the road miles 
from the job, and 800-ft. storage 
tank was built. Meanwhile, contract 
had been let for diamond drilling, and 
Sept. two rigs were set up, were 
operation, and penetrated 
chromite depths and ft. 
respectively. addition, bulldozer 
was being used uncover outerops 
both directions from existing expo- 
sures chromite (Fig. 2). 

central Idaho stibnite 
the form lenses, quartz veins, 
and disseminated broad zones 
altered rocks over consider- 
able area the vicinity Yellow 
Pine and Stibnite. Two areas within 
the larger area are being prospected 


the Burean Mines. The projects 
are miles from the railroad 
Cascade, Idaho, and owing winter 
conditions prospecting can 
done only summer and autumn. 

tous, timbered, and deeply 
with soil. Float (identified seams 
and yellow, earthy anti- 
mony mineral) used guide 
prospecting and abounds over the dis- 
seminated deposits. The top 
decomposed and has removed 
expose the stibnite Some 
time was lost beginning this project 
failure receive signed 
agreements with owners the prop- 
erties, work did not begin until 
Aug. 23. 

one area existence dissemi- 
nated type deposit was suspected 
about 500 250 ft. steep hill- 
side. This was stripped Cater- 
pillar bulldozer conjunction with 
hand drilling and blasting remove 
hard tongues and pinnacles rock, 
and the end September about 
3,000 cu.yd. dirt and rock had been 
removed. About mile 
road had built addition. the 
end September bulldozing was com- 
pleted, and work was 
removal oxidized granite. Several 
high-grade stibnite-quartz stringers 
ft. thickness were exposed 
the bulldozer eut, and Oet. dis- 
seminated stibnite had been exposed 
along nearly the full length the 
eut and short adits had been begun 
some the exposed stringers. 

another section, second 
Aug. commenced preparing 
camp and repairing trail from valley 
road the prospecting zone. The 
trail sharp switchback; begins 
the valley altitude 4,800 
ft. and ends altitude 7,300 ft. 
the lower end the trail, and the 
men are transported and from the 
job two-wheeled trailer drawn 
small tractor (Fig. 
done hand where the overburden 
shallow and bulldozer where 
deep. the end September sev- 
eral narrow lenses stibnite ore had 
been uncovered and Oct. five 
100 ft. long, one continuous for 
250 ft. and probably for 400 ft., and 
the ore zone continuous for 
least 2,000 ft. Contracts have been 
let for drilling another disseminated 
ore zone during the winter months. 

Catron County, Mex., tin 
are plentiful area about 
miles extent, and limited 
areas three creeks area 
miles long are being prospected. Camps 
had first set up, but pending 
arrival tentage, beds, and other 
camp equipment, 
was provided trees and work was 


hegun Aug. 25. Supplies were 
base the railroad miles distant. 

Stream tin deposits have been traced 
and partly explored test pits 
three creeks with results encouraging 
enough warrant further work. Ma- 
washed rockers. The search for 
lode deposits has been 
trenching and tunneling 
bearing formation one 
creeks. far, number small 
streaks black mineral, largely spec- 
ular hematite and tin intimate as- 
sociation, have been 
neling across the formation 
they oceur proceeding rapidly 
determine the habits 

trench rock was completed, 272.5 
ft. test pits were sunk involving 
was driven, and tracing 
stream tin panning was done. 
From the excavations 198 samples 
were obtained. 

Several tungsten deposits Nevada 
have been investigated, and 
was started one these Sept. 
11, when negotiations with owners 
the property were completed. Camp 
equipment, provisions, 
had trucked miles from the 
supply base the railroad. 

zone about 2,000 ft. long had 
been reconnaissance work 
attractive prospecting ground. 
old mine oceupies about one-quar- 
ter this length, and trenching both 
ways from former mining limits 
50-ft. intervals comprised the initial 
project work. (Fig. rock 
very hard, and was necessary 
procure portable compressor, ham- 
mer drills, and steel. 

the end September eighteen 
trenches had been dug across the fa- 
vorable formation, aggregating 712 
linear feet, from which 
(mostly rock) were and 
177 samples addition, con- 
siderable work was done cleaning 
out old workings. contract has been 
let for diamond drilling probe the 
downward extension the favorable 
formation depth. 

Plans for other projects are vari- 
ous stages development. 

work necessary each project, and 
clerk obtained through the Civil 
Service assigned each job. Accur- 
ate cost records are being kept, and 
reports date indicate costs compare 
favorably with those obtained 
vate operators. 

Accurate surveys are being made 
all work, and logs and drill 
sampling are kept carefully. 

The maximum number men em- 
ployed any one time all seven 
active projects combined, including en- 
gineers, clerks and cooks, 
about 200. 
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cross SECTION the colored slate 
belt Vermont and New York has 
been studied near Poultney, Vt., where 
Cambrian purple, green, and gray, 
Ordovician red slates, and other strata 
present are perhaps well exposed 
anywhere the region. 

Purple and green slates occur 
fairly well-defined zone, and though 
the individual beds vary color, tex- 
ture, and thickness, the zone usually 
not difficult trace. Colors alternate 
along and across the strike any 
bed. The red slates occur 
lenses interbedded with black and gray 
quartzites and graywackes, and are 
less variable color 
However, red alternates with green 
along the strike nearly all lenses. 

Thin beds limestone and intra- 
formational limestone conglomerate 
are present both Cambrian and Or- 
dovician, but impure quartzites are 
the most common rocks present. Red 
and green slate beds alternate across 
the strike with thin cherts the same 
colors, and Ordovician quartzites are 
interbedded with black chert, the 
southern part the area. 

The Cambrian slates are thrust over 
the Trenton limestone along the west- 
ern boundary the belt, and grade 
into the Rowe phyllites the east. 
The rocks have been tightly folded 
Joints, shear zones, dragfolds, gashes, 
cleavage are common. 
Coupled with sedimentary variations, 
they cause most the per 
cent waste slate production. Appli- 
cation the principles sedimenta- 
tion and structural geology would de- 
crease this loss considerably. 


Fig. 1... View looking east across the slate belt, from Thorn Hill the Taconic 
Mountains 


SMALL AREA 

for deseription the fol- 

tion the slate belt 
Vermont and New York. 
situated about ten miles southwest 
Rutland, Vt., and comprises some 
square miles. Details have been 
mile. The towns Hampton, Y., 
and Poultney, Vt., are situated the 
area, and Fair Haven one mile 
north its central part. 

respect topography, this map- 
area near the northern end the 
slate belt, along the western side 
the Taconic Mountains, and east 
the southernmost tip Lake Cham- 
plain. The terrain most rugged 
the east (Fig. 1), where the hills 
range from 1,620 ft. 2,727 ft. 
elevation. 

Westward from the the 
elevation the hills gradually de- 
and the eastern part 
the area the summits average about 
1,000 ft. above sea level, with few 
reaching 1,100 ft. Topography the 
central area gently rolling, the hill- 
tops averaging 100 ft. above the broad 
valley floor 400-ft. elevation. The 
slopes steepen and the hills become 
higher the west, attaining eleva- 
tion 1,179 ft. Thorn Hill. The 
western slopes are considerably steep- 
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than the eastern, would ex- 
pected from the general easterly dips 
the beds. The highest hills the 
western part the area are syn- 
clinal and are capped with 
resistant Ordovician quartzites and 
graywackes. The central part the 
slate belt drained the Mettawee 
River, and the northern part the 
Poultney River. Both streams enter 
Lake Champlain near its southern ex- 
tremity. 

General Geology—Sedimentary and 
metamorphie rocks the area are 
either Lower Cambrian Ordovician. 
The few small dikes post- 
date the folding, but their exact age 
unknown. The Cambrian 
quartzites, slates, limestones, and 
shales are separated from the over- 
lying Ordovician 
wackes, slates, and cherts an- 
gular unconformity, exposed the 
large roadeut Hampton, Y., 
where, near-contact, the Cam- 
brian Schodack shales dip deg. 
east, and the Ordovician Zion Hill 
quartzite dips deg. east. The lat- 
ter contains pebbles what appear 

The Cambrian slates 
ward into the Rowe phyllites the 
and are bounded the west 
overthrust fault, along which 
the Cambrian beds have been thrust 


be 
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SUMMARY FORMATIONS 


EXPOSED NEAR 


CHARACTER 
Sand and 
gravel 


Analcitite dikes 


Gray and black graywacke, 
quartzites, red and green slates and 
cherts, gray-brown quartzites and black 


gravel 


Sand and 
gravel, till 


cherts 


Trenton 


Absent 


Zion Hill 
quartzite 


| i 
= = 


Black 
shales 
Black 
oe tch 9 rit 


Lower 
roofing 
slates 


Lower 


Cambrian 


grit 
Mettawee 
slates 


Olive 
grit 


Bomoseen 


a 
a. 
> 


Cushing and Ruedemann 


Quartz eyes brown and gray calcareous 
argillaceous brown black shales 
Usually fine grained, gray massive lime- 
stone, dolomitic places 


Massive gray and brown limonitic quartzite 
with limestone edgewise conglomerate and 
conglomerate black pebbles 


Schodack Gray and black shales, slaty places. Pyritic, often 
shales calcareous, weathers rusty 
Gray grit with large quartz eyes calcareous 
some black shaly patches 


Green, slates, with quartzites 
and limestone conglomerate 


green grits, quartzites, coarse 


slates; olive fresh surface, weather- 
ing red 


POULTNEY, VT. 


THICK~ 
NESS 


(Dale) 


90-200' 


500+ 


Fig. formations exposed near Poultney, Vt. 


the Trenton limestone. 
thrust plane dips from deg. 
eastward. All formations the area, 
except the Trenton, have been thrown 
into folds trending northward and 
overturned the west, although the 
they have been subjected has not been 
great. The formations present, first 
named Dale, have since been given 


different names and 


nomenclature these later workers, 
but differ from them placing the 
Zion Hill formation the base 
the Ordovician rather than the top 
the Lower Cambrian and separat- 
ing the Ordovician from the Cam- 
Much geological detail, chiefly scien- 
tific rather than practical quarry inter- 


est, has been omitted from this article. 

The area was strongly affected 
glaciation. Roches moutonnees have 
Bomoseen grit, and glacial till 
mon the hills; 
the low- 
lands. 

Bomoseen Grit—The Bomoseen 
general composed green, 
dium coarse-grained quartzites and 
rather thin beds coarse green and 
purple slates, weathering 
the imperfect cleavage planes, 
some layers gray-green quart- 
grit (Fig. This formation 
probably more extensive than any 
other region. weathers 
and light brown others, 
has olive cast fresh surface. 


grit 
me- 


Chemical Analyses Roofing Slates Eastern New York and 
Western Vermont* 


Bright 
green Green Green 
CONSTITUENTS (3) (2) (1) 
14.86 18.51 11.03 
H2O (above 110°C.).... 3.37 4.01 3.21 
Sundry and water below 
0.69 0.51 0.66 
100.01 100.05 100.08 
Specific gravity....... 2.776 2.795 2.717 


Varie- 
gated 
(Eureka) Purple Red Black 
(1) (2) (1) Average 
60.24 61.29 63.89 59.70 62.24 
0.92 0.77 0.52 0.79 0.87 
18.46 16.24 11.80 16.98 15.41 
2.56 4.63 4.56 0.52 2.29 
5.18 2.62 1.33 4.88 4.21 
0.33 0.60 2.25 L.2@y 1.08 
2.33 2.99 4.57 3.23 3.14 
4.09 §.27 3.95 3.77 3.96 
1.57 1.38 0.50 1.35 1.21 
0.08 0.54 3.15 1.40 1.25 
0.16 0.04 0.02 1.18 0.24 
3.81 3.16 2.82 3.82 3.47 
0.46 0. or 0.46 
0.39 0.56 0.70 0.62 
100.12 100.09 100.13 || 
2.805 2.806 2.796 2.774 2.783 


Figures parentheses indicate the number analyses averaged. 


underlies the Mettawee roofing slates. 

the quartzite 
commonly massive, and 
specked with minute flakes hema- 
tite, graphite, and sericite. has 
reported that the rock consists chiefly 
rather angular quartz grains, with 
much plagioclase and little micro- 
cline matrix sericite, calcite, 
and some secondary quartz. Large 
scales muscovite and chlorite are 
limonite after hematite. 
hematite and graphite can seen 
macroscopically. 

Mettawee Mettawee 
slates extend from Granville, 
and Pawlet, north West Cas- 
tleton, Vt., where they are typically 
ing each containing Ordovi- 
cian rocks. the western half 
the map-area their typi- 
‘al, but the eastern half they are 
found cover wide area where the 
folds are tighter and the close repeti- 
tion beds gives much greater width 
outerop. The slates apparently 
overlie the grit conform- 
ably. They are well exposed along 
the east side the road from Hamp- 
ton, Y., north Fair Haven, and 
the quarry district one mile south 
north they are well exposed 
Scotch Hill line quarries north 
Haven. 

within Ordovician synclines, the green 
cline southeast East Poultney, and 
green and purple varieties the Kast 
Poultney one mile north 
that town. each case the Metta- 
wee slates are exposed small anti- 


There are limited the 
green and purple varieties 


synclines the area where the under- 
lving Bomoseen grit prevalent 
the surface, such two miles north 
Thorn Hill, the western part 
the region. The purple slate 
exposed great thickness along the 
west side Lake Bomoseen and 
Cedar Point, the same lake, north 
the map-area, and one mile north 
Town Hill, Poultney. Purple 
slate has been shown the map 
only where observed, because 
the green variety, but may found 
elsewhere tracing the slate beds 
along the strike. 
appear evidence rhythmie 
banding these slates. 

Composing the formation are inter- 
bedded green and purple slates, mot- 
tled green and purple (variegated), 
gray, and mottled gray slates. Asso- 
ciated with them are 

N.: “The Slate Belt Eastern 
New York and Western U.S.G.S., 


19th Annual Report, Part 
nomic Geology. 
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Fig. quartzite the Bomoseen grit, near Rising and 


Nelson quarry, north Hampton 


than one foot thick, and limestone 
conglomerate. One bed the latter 
well exposed many quarries, par- 
ticularly the Hill district, 
where overlies the green and pur- 
ple. Although found 
Lower Cambrian fossils the 
glomerate overlying the slates. This 
conglomerate varies thickness from 
few feet forty (Fig. 5). 
Average thickness the Mettawee 
slates approximately 125 ft., 
monly varying from 200 ft. The 
green and purple varieties alternate 
along and across the strike, showing 
little color regularity; they often 
change within short distance, even 
within single quarry. There are 
several shades each color and 
number different mottled combina- 
tions. general, purple slate seems 
overlie green, but not always. Grain 


Fig. Geologic map and structure section Hampton, Y.-Poultney, Vt., area. 
1893 and 1896, surveyed cooperation with State New York. 


size not uniform among beds 
within any single bed, but general 
decreases from east west. Along 
the eastern edge the belt, the slates 
grade into the quartzites 
lites the Mountains. The 
color changes are not related the 
structural variations the area, but 
appear closely associated with 
the chemical content the sediments, 
shown Chemical and 
mineral compositions the following 
descriptions have been taken from 
his work. 

slate pale green gray-green 
fresh surface, and upon weathering 
stained yellowish rusty brown 
because the formation limonite 
accompanying the breaking down 

N.: Op. cit., 181. 

N.: Op. cit., pp. 
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Fig. Limestone and conglomerate top the green 
and purple slate 


isomorphous mixture dolomite 
and siderite, Dale. This 
may ankerite. Naturally, the more 
this mixture present the beds, 
the darker will the shade brown 
developed, provided the proportions 
the two carbonates remain the same. 
When the proportion carbonate in- 
creases, the slate becomes softer. 
also known that grain size has 
bearing upon the hardness, the coarse- 
grained slates being harder than those 
fine texture. quartz, 
chlorite, carbonate (dolomite with 
siderite), pyrite, little plagioclase, 
and rutile are the most com- 
mon minerals. 

The sea-green slate has very well- 
developed cleavage—perhaps the best 
any colored slate—which prob- 
ably its fine texture. 
cording some producers, this slate 
the least brittle any used for 


Topographic base Geological Survey, 
Geology David Larrabee 1935 and 1936 


LEGEND 
Sedimentary, igneous 
and metamorphic rocks 
Anakitite 

dikes 


Post 
Ordovician 


Trenton 
limestone 


graywacke 


RNY Normanskil! 


grits 


Zion Hill 
quartzite 


Ordovician 


Lower Cambrian 


CONTACTS 


roofing. also the most common, 
and throughout the Cambrian 
slate belt. Where crossed streams, 
its erosional forms simulate 
stone, shown Fig. 


Unfading Green Unfading 
green slate pale gray-green col- 
when quarried and retains its col- 
after years exposure. Many 
slates the belt are reputed 
unfading one quarry another, 
but there are actually few that not 
show slight after three four 
years weathering. This slate lo- 
shows sea-green other colors, 
unit, although many quarrymen claim 
that the unfading green not found 
south Poultney, Vt. Its carbonate 
content, lower than the sea-green 
variety, probably explains its fast 
or, and true and the unfading 
the northern tip the 
slate belt, then that area must have 
free from earbonate deposition 
during and following sedimentation. 

general, this slate richer 
and pyrite than sea-green, 
and aside from the lower carbonate 
content, the proportions other min- 
erals remain about the same. The 
unfading green slate coarser than 
the sea-green; this accounts for the 
cleavage unfading slate. The 
grain size varies vertically, and com- 
monly discloses the bedding. Varia- 
tions cleavage planes, which are 
locally curved and with small 
knobs and ridges, are attributed 
variations texture within the slate 
ional thin quartzite beds 
ules quartz. 


Purple and Slates—The 
purple slate, having brownish tinge 
places, owes its color many 
minute specks hematite which are 
rather 
out the beds. The variegated slate 
mottled green and purple ir- 
regular distribution the hematite 
dots. Pyrite rare the purple, 
and earbonate rhombs are less com- 
mon than the sea-green, but chlor- 
ite and sericite are present large 


amounts. The variegated type much 
like the unfading green hardness 
and except for higher 
hematite content the former. Cryp- 
quartz minute lenses, 
and small nodules pyrite, are pres- 
ent. The cleavage the purple and 
variegated types nearly equal 
that the sea-green, but the color 
much more stable. Its hardness gen- 
erally approaches that the unfad- 
ing green type. 

The purple slate, where exposed 
two miles north northeast 
Poultney, very coarse-grained, and 
beds purple quartzite 
bedded. Just how much the appar- 
ent width the purple type this 
location has been caused repetition 
through folding not known, but 
strike for distance 500 ft. 

Green spots, streaks, and ribbons 
occur along the bedding the purple 
slate, and these are characterized 
marked decrease hematite, in- 
manganese, and higher content 
siliea, well as, more pyrite. 
Dale* has suggested that these spots 
owe their origin chemical changes 
result the decay organisms 
that have taken place. 


Gray Slates—Gray and black mot- 
tled slates locally above the pur- 
ple and green types, but are not com- 
mon. They may seen along the 
road from Poultney north Castle- 
ton Corners, where they are exposed 
few small pits. They also 
some the Hill quarries, 
where the mottling pronounced. 
They have well-developed cleavage 
and are not hard the unfading 
green variety. 


has 
separated the minerals found slates 
into (1) fragments older rocks and 
(2) minerals formed within the beds: 


(1) 
quartz 
feldspar 
zircon 
muscovite 
matter 


Fig. 6... Erosional features produced stream action upon 
sea-green slate 


rutile needles 


Epigenetic (2) 


quartz 

chlorite interleaved with 
vite 

sericite 

pyrite 

carbonates Ca, Fe, Mg, 


The deposition the ear- 
might have been determined 
during original sedimentation, and 
subsequently transferred 
tallized. 

Color Changes—Sharp changes 
within the beds, both Met- 
tawee and Normanskill slates, are not 
understood. The colors are course 
dependent upon the chemical 
sition, the nature the iron oxides 
being greatest importance. The 
changes are not related structure, 
and appear have 
They not seem dependent 
original differences composition, 
for the unfading green and purple 
slates the only real difference 
the relative amounts ferric and 
ferrous oxides; the total both 
oxides the two approxi- 
mately the same, with the ferrie oxide 
higher the purple 
oxide higher the green. the 
original iron were uniform 
any bed, why are the zones the 
high ferrie and high ferrous oxide 
content now separated such sharp 
lines are often 
observed? the differences iron 


oxide content were original, dating 


back the time the deposition 
the iron-rich mud, what the 
difference that time? 

Associated with the Normanskill 
red slates are sharply defined beds 
pale-green slate ft. thick. The 
red slates pass into green, just 
sharply, along the strike. these 
color changes have the same origin, 
one original and the other 
ary? Further work must done 
the slates before these questions 
answered. 


Rowe Schist—The Rowe 
ders the eastern edge the slate belt, 
from where extends into the Ta- 
conic Mountains. usually pale 
green—some times purplish—and 
this map-area nowhere true 
schist. instead phyllite, lo- 
eally quartzite, and grades 
westward into the purple and green 
then, between the slates and 
less than three-fourths mile—in 
which slates, quartzites, and phyllites 
are found interbedded. Some shear- 
ing has being best exposed 
along the Poultney River east East 


‘Dale, N.: Op. cit., pp. 258-9. 
Dale, N.: Op. cit., 290. 


Engineering and Mining 


| 
4 
j 
y 
‘ 


breccia the Zion Hill quartzite. 


Poultney. Eastward, are 
apparent—westward, 

Eddy Hill Grit—This formation 
exposed sporadically throughout the 
area, always closely associated with 
the roofing slates, their limestone and 
quartzites. The rock dark gray- 
ish grit, composed quartz grains 
matrix caleareous mate- 
rial. Some black shaly patches are 
found, but most the few out- 
crops observed this area are 
small afford rather poor idea 
the larger structures the for- 
mation. 


Schodack Shales and Limestone— 
throughout the area are 
belts gray and black shale, 
slaty, associated with thin beds 
quartzose limestone. These are the 
Schodack shales and limestones. They 
are always above the Mettawee slates, 
although loeally separated from them 
the Eddy Hill grit, and outerop 
around the sides synelines which 
the Ordovician formations 
ent. Parts the formation weather 
blue-black, but some 
weather pale gray and almost white. 
The cleavage, where present, very 
poor, and the inclined break 
into rough pencil-shaped fragments. 
Many small pyrite are 
throughout the formation, 
stringers quartz containing pyrite, 
stain present weathered 
surfaces. Small nodules mareasite 
are also present. 

Zion forma- 
tion composed beds massive 
gray quartzite, commonly with limon- 
ite spots in. diameter, beds 
brownish quartzite, and some 
glomerate (Fig. The quartzite 


Fig. Banded structure the 
manskill graywacke, Hampton, 


usually vitreous, coarse-grained, and 
rite the matrix. When weathered 
breaks down rather easily form 
reddish sand. The beds are 
cut many small veinlets quartz 
and Many well-formed quartz 
crystals which originated these 
veins may now found the local 
soil. The intersecting veinlets stand- 
ing above the weathered country rock 
seem characteristie this par- 
ticular formation, this region. Many 
nodules mareasite partly altered 
limonite are present the quartzite. 


The has 
indicated that the shale 
present the slate belt, imme- 
diately overlying the Zion Hill quartz- 
ite (Ferruginous quartzite) num- 
ber did not observe any 
the small map-area under 
the localities referred are the 
south. Dale the formation 
being composed dark gray eal- 
careous very quartzose 
shales, some places with thin 
limestone beds. Beeause their in- 
characteristics 
inconsiderable thickness, they may 
have been easily overlooked. 


The Normanskill—Normanskill de- 
position represented the slate 
belt grits, graywackes, quartzites, 
cherts, and red slates, with some thin, 
pale green beds. All these rocks 
are the form lenses, with 
tain amount interfingering. the 
area under consideration the grits ap- 
pear have been deposited first, 
the top the Zion Hill quartzite. 
Lenses quartzite, graywacke, and 
red slate are next order, with thin 
beds quartzite and red and green 
chert with the 
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wackes. brief, then, the Norman- 
skill deposition this area has re- 
sulted the formation series 
overlapping lenses varying texture 
and composition. 

Normanskill 
grit out abundantly the syn- 
Poultney and East Poultney, 
where the most common rock 
present. Medium coarse grains 
glassy quartz are set groundmass 
commonly gray fresh surface and 
brown after weathering. Interbedded 
with the layers grit are many beds 
brown, 
shales, nearly always caleareous and 
often siliceous. some places thin 
ealeareous quartzite are pres- 
ent. Oceasionally has faint green- 
ish color, and nearly always deeply 
weathered. Cleavage, where present, 
poorly developed. 


Slate, 
Quartzite, and Chert—Overlying the 
grit series very hard, thin-bed- 
ded quartzites, gray slates, and gray- 
wackes having marked banded 
ture, the photograph (Fig. 
clearly shows. Clastie dikes are some- 
times found (Fig. 9). These rocks 
cur throughout the Hamp- 
ton and Thorn Hill, and the south- 
ern part the syneline Hatch 
Hill, but apparently tend pinch out 
east Poultney, where they have been 
observed one place only—namely, 
the Poultney River East Poult- 
ney, where they are associated with 
small océurrence red slate. 


the southern part the area, 
thin layers black chert are some- 
times interbedded with the quartzites 
and slates. This particularly well 
shown the east side Hatch Hill. 
Some these black chert layers have 
weathered white; others have not 
changed color. this same locality 
beds red and green chert from 
in. thick are interbedded with thin 
layers red and green slate. Within 
one bed chert in. thick, the top 
in. was weathered white, the next 
was purplish, grading downward 
in. red separated from the 
bottom in. green sharp line. 
Two from where these measure- 
ments were taken, the bed was 
entirely green except for 
blotehes red. The cherts show well- 
developed fracture cleavage developed 
generally deg. the bedding 
planes. The green cherts places 
exhibit very fine, rather 
bedding planes, suggesting 
origin chert and slate. 


Normanskill Red Slates—The red 
slates Washington Coun- 
ty, are Normanskill age, 
determined from the fact that they 
are interbedded with the quartzites, 
graywackes, and that age. 


pale 


q ‘ 
te 


Fig. Clastic dike the Normanskill graywacke, Hampton, 


They are hard, fine- 
grained, and usually contain few 
thin beds greenish quartzite, green 
slate with central layer quartzite, 
and thin beds 
gray and brown quartzite. Bedding, 
except for these thin layers quartz- 
material, usually obliterated. 
Flow cleavage fairly well devel- 
oped this slate, and 
the high silica content, the 
rock extremely hard. The associa- 
ted greenish beds are more quartzose 
than the red, and where present 
large numbers, render the rock prac- 
tically useless. The photograph (Fig. 
11) taken the falls the Poultney 
River, East Poultney, shows these 
hard, closely dragfolded red and green 
slates and thin 

Dale’ gave the average chemical 
composition four samples red 
slates follows: 

Red Slate 


4.56 
0.02 
Sundry and water 


The red slates also contain thickly 
disseminated hematite, which gives 
them the red color, and more 
carbonate, less siderite, and less pyrite 
than the Cambrian slates. Carbonate 
manganese, chlorite, little plagio- 
clase, zircon, rutile, and tourmaline 
are also present. Thin section studies 
show much irregularity size 
quartz grains. 

rather small lenses which 
bedded with quartzites 
wackes. The red slate 
green along and across the strike and 
down the dip, with the zone color 
transition sufficiently sharp 


N.: Op. cit., 264. 


covered the hand. The green slate 
interfingered with graywacke along 
the strike. There are some beds 
green slate with the red and sharply 
separated therefrom. 
slates are pale very hard, 
and coarse-grained. Some lenses 
red and green slate are only 
ft. long and few feet thick, those 
between Hampton, Y., 
Staso quarry, south that village. 
Other lenses, such the which 
the Staso pit situated, are quite 
large. 

Pale green nodules quartz, with 
chlorite, and py- 
rite cubes, along the bedding 
the red slate, and are 
rounded aureole greenish- 
gray color sometimes in. diameter 
the cleavage, and from in. 
normal thereto. The outer ‘limit 
this greenish zone may sharp (Fig. 
having the same composition 
nodules are present places (Fig. 
13). 

The red slates Hatch Hill, 
the southern part the map-area, are 
interbedded with layers red and 
green chert, ranging thickness from 
fraction inch several inches. 
Color not uniformly distributed 
these cherts, with red and green alter- 
nating along the strike 
space few inches. The cherts 
are here separated layers slate 
less than one thickness. The 
green cherts show some places very 
faint traces bedding 
like the slates, the cherts have sharp 
conchoidal fractures. 

fossils were found me. 
reported the presence 
these slates, but inasmuch 
have observed these same irregular 
markings the cleavage planes red 
slate from the Sheldon quarry near 
Middle Granville, where the cleavage 
does not everywhere parallel the bed- 


N.: Op. cit., 190. 


Fig. Parallel calcite veinlets the Trenton limestone near 
Whitehall, 


nomenon related frost and 
water action the cleavage planes 
rather than origin. 

These slates are overlain gray- 
wackes and quartzites, also Nor- 
manskill age. They not comprise, 
then, formation separate from the 
graywackes and quartzites with which 
they are associated; they are merely 
members series interfingering 
lenses varying composition and tex- 
ture which lie top the Norman- 
skill grits. 

the lenses are their 
they have been shown 
the map only where actually observed 
the field. They course are 
found elsewhere, but all prospect- 
ing should confined the area 
mapped Normanskill graywacke, 
quartzite, and chert. general the 
red slates have coarser texture than 
the Mettawee green and purple slates, 
accounting partly for differences 
cleavage. 

Trenton fine-grained, 
gray, massive limestone 
along the western edge the slate 
approximately north, 
paralleling the major structures 
the region. (Fig. 10) Although fos- 
sils were sought each none 
was 

separated from Cambrian 
formations the slate belt 
overthrust fault. This may seen 
several outcrops, one the road 
from Fair Haven Whitehall, three 
miles east the latter town. 
these places, the 
and black shales and grits are seen 
overlie the limestone, often with 
fault apparent the shales. 
The fault plane dips eastward from 
deg. The limestone extends 
westward, where quarried just 
east Whitehall. 

fenster the formation well 
shown the southern base Hamp- 
ton Hill, west Fair Haven and just 
the north this area. Here 
surrounded Cambrian gray shales, 
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slates, and quartzites, furnishing evi- 
dence the over-riding the Tren- 
ton the Cambrian. The overthrust 
between the Cambrian and 
Ordovician three-fourths mile 
west Hampton Hill. 


Dikes and Veins—Three small dikes 
were found this map- 
area; the northernmost one and one 
half miles north East Poultney, 
and the other two are south Hamp- 
ton. The smaller these 2,000 ft. 
south that town, and the larger 
well exposed the Staso quarry ap- 
proximately one mile south Hamp- 
ton. All three are the Normanskill 
formations. The strike the north- 
ernmost dike east; this dike ft. 
wide, and has considerably shattered 
the slate and quartzite the wall 
rock. Joints the immediate vicinity 
tend parallel the dike. The small 
dike, north the Staso pit, ft. 
wide, trends deg. east north, 
each side against gray-green slate, 
where the texture extremely fine- 
grained; the central portion the 
dike very coarse-grained and amyg- 
daloidal, the amygdules containing 
chiefly and calcite and rang- 
ing in. in. diameter. Analcite 
also present the groundmass. 
This may continuation the 
larger dike the Staso pit. 

This largest dike ft. width, 
trends deg. east north, and 
“dips” deg. west. fine-grained 
and black the chill-contacts and 
the central portion contains round 
amygdules and pink and white anal- 
cite. The matrix gray-green 
color and quite coarse texture. The 
red slate contact with the dike 
badly fritted and discolored purp- 
lish gray and black. 
jointed and shattered, the strongest 
joints tending parallel the dike. 
Two other joint systems are present, 
however, one normal the dike and 
the other horizontal. 

Veins quartz are common, and 


Fig. Green nodule red slate, from the western part 


the map area 


frequently contain calcite and chlorite. 
One type vein only the 


Zion Hill quartzite; this 


the small quartz veins are in- 
teresting pattern, and contain well- 
formed crystals quartz well 
some Upon weathering these 
veins stand above the wall rock 
These are well exposed the Hamp- 
ton road Quartz veins are com- 
mon the roofing slates both 
Cambrian and Ordovician age, where 
they occur anastomosing systems. 
They lack regularity shape, and are 
most common along the crests and 
troughs the tight folds, well 
sheer zones; they rarely occur far 
from the axial planes. They are ap- 
parently cold-solution origin. 


General Structure—The and 
associated rocks have been 
folded, the folds overturned the 
west. general, the degree over- 
turning greater the western part 
the area, where bedding dips aver- 
age deg. east, than the 


Fig. 11... Dragfolded Ordovician red 
and green slates, and thin quartzites, 
East Poultney, Vt. 


eastern half, where they average 
deg. east. The dip flow 
cleavage varies within the area more 
than one might expect, but the 
limbs the folds tends ap- 
proximate the bedding, usually depart- 
ing deg. from it. the eastern 
part the area the strikes bedding 
and cleavage are commonly north, 
similar position the 
axial planes, but from the central part 
westward they strike 
northwest until the extreme western 
edge reached, where the strike varies 
from north north-northeast. 

Along the western edge the slate 
belt, the Cambrian grits and brown 
slates are thrust over the Trenton 
limestone Ordovician age for 
unknown The fault trends 
roughly north. One mile north the 
map-area there evidence that the 
Cambrian has overriden the Ordovi- 
cian for nearly mile least. This 
evidence the large Tren- 
ton surrounded overthrust Cam- 
brian just south Hampton Hill, 
and one mile east the 
the overthrust. 

Although this fault far the 
greatest the area, not the only 
one present. Four faults trending ap- 
proximately northeast are apparent 
the northern part the Hampton 
Another fault, trending 
northeast, has displaced the purple and 
green beds which are present very 
tight and narrow along the 
west side the knoll west the 
Rising and Nelson quarry, north 
Hampton. Minor faults along which 
the displacement matter few 
feet inches are common, but have 
not been shown the map. 

Five composite synclines containing 
area; these have been designated, from 
west east, the Hill, Thorn 
Hill, Hampton, Poultney, and East 
Poultney which the 
south and southeast. All die out within 
the northern part the area. 

(To continued) 


Fig. Green quartzitic ribbon red slate, from the Sheldon 


quarry, Middle Granville, 
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Role 


Milling Equipmen 


uses and and ore treatment 


Open-end Marcy rod mills the fine-grinding division International 
concentrator Copper Cliff, Ont. Nickel plays its part increasing 
the length life balls, liners, scoops, and other supplies 


ONCENTRATING MILLS 
are faced with the necessity 
combating abrasion dur- 
ing each step 

the process ore dressing. The prob- 
lem selecting suitable materials for 
the equipment which crushes, grinds, 
and the valuable minerals 
from ore has always been one the 
chief difficulties for mill designers and 
operators. Noted progress 
made during ‘the past ten years 
the treatment ores, 
and ratios concentration. These ad- 
metallurgy have not been ac- 
companied the same extent 
materials affording longer life for 
equipment handling ores, though there 
now growing tendency the part 
mill operators turn alloyed 


steels and irons means reducing 


costs. 

Jaw Crushers parts 
which are most subject wear, im- 
pact, and fatigue, and hence frequent 
replacement, are jaw and cheek plates, 
toggles, and toggle seats (adjusting 
blocks). 

The life jaw and plates, 
terms pounds wear per ton ore 


mainly dependent the 
use tough, hard, abrasion-resistant 
material. For many years austenitic 
abrasion-resisting steels have been 
widely used this service. However, 
under certain conditions, these steels 
exhibit tendency uneven metal 
flow, thereby reducing jaw-plate life. 
these difficulties good 
results can obtained 
nickel chromium molybdenum steels. 
Such steels possess depth- 
hardening characteristics and are well 
suited thick, heavy requir- 
ing high resistance abrasion and 
impact. 

Wherever white iron used, 
smaller units, special 
nickel-chromium iron, known 
may employed good 
advantage. This alloyed iron 
good grade white chilled east 
iron containing 4.0 6.0 per 
nickel and 1.25 2.25 per cent 
mium—preferably 4.50 per cent nickel 


The November issue contained article 
entitled “The Role Nickel Mining 
Equipment,” also Mr. Kerr. 


1Reg. Patent Office The Inter- 
national Nickel Company, Canadian 
Patent No. 281,986. 


John Kerr 


Development and Research Division 
The International Nickel Inc. 
New York 


and 1.5 per cent chromium. 
tougher and stronger than unalloyed 
white iron well being one the 
hardest irons commercially avail- 
able. 

The Brinell hardness this alloyed 
east iron when sand east will range 
from 500 625 and when 
chilled cast will vary from 650 725 
BHN, which approximately 
numbers higher than unalloyed chilled 
iron the same base composition. 
addition its greater strength, field 
tests, well laboratory data, have 
shown that the stress-relieved material 
100 per cent tougher than 
plain white iron. Consequently has 
lieving consists heating slowly 
450 500 deg. and holding this 
temperature one hour per inch 
tion plus additional three six 
hours. 

Jaw plates this cast iron, 
cast and stress-relieved, will give three 
eight times more life than unalloyed 
chilled-iron plates. the plates are 
squarely against the frame and swing 
jaw, they can successfully substi- 
tuted for austenitic abrasion-resisting 
steels, shown the following serv- 
ice data: 

Chilled jaw plates Ni-Hard 
36x42-in. crusher handled 400,000 tons 
ore against 225,000 tons 
for the steel plates previously used. 
similar installations the Tri- 
State district, this material had life 
two three times that the ma- 
terial former use when 
highly abrasive ore, consisting zine 
and lead sulphides gangue 
quartz and flint. 

The stresses set within toggles 
and toggle seats during crushing are 
compressive. the ends the tog- 
gles, rolling sliding the toggle 
seats, are difficult lubricate, and be- 
concentrated here, care should taken 
provide specially hardened wear- 
and materials for this 
service. 

Certain 
east 
steels are well suited for toggles, in- 
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ferentially, thus the ends 
the toggles from excessive wear, while 
still preserving high shock resistance 
the shank section. Since toggle seats 
are subjected the same wear the 
toggle ends, both these nickel alloy 
steels, heat-treated for maximum hard- 
ness, will prove satisfactory. The 
compositions these steels are given 
Table 

Though other major parts jaw 
such frequent replacement 
the items mentioned the forego- 
ing, special care should taken 
selecting the irons and steels which are 
specified for them. The constant vibra- 
tion plus the heavy shock loads which 
are always attendant normal opera- 
tion primary justify the 
usage high-grade materials for all 
important components. 

major breakdown which removes 
the primary crusher from operation 
for any length time can soon tie 
production. Congestion develops 
back down the line the stopes, and 
the mill forced shut 
lack crushed ore. 

Gyratory Crushers—In all types 
gyratory and cone the great- 
est wear occurs the actual 
ing surfaces. 
molybdenum east steels recommended 
for jaw plates are equally suited for 
coneaves and mantles. Resistance 
wear these parts especially im- 
portant—possibly even more than 
ers. This due the fact that the 
nip angle markedly increased 
wear the point 
diseharge. This increase nip angle 
reduces ‘the ability the 
discharge, and decreases capacity. 

The rotation the sleeve 
(and the spindle actuating the 
motion the mantle) generally 
accomplished means bevel gear 
and pinion. This gearing must 
sufficient strength transmit driving 
foree, high impact value with- 
stand the continuous loads 
and likewise resistant the 
abrasive wear normally ineident 
gears under heavy loading. east- 
steel gears, resistance wear fre- 
quently obtained means hardness 
tent both), but this property 
usually associated with brittleness. 
With the addition nickel, hardness 
maintained and the same 
time high degree and 
toughness provided, thus 
good resistance shock and fatigue 
stresses. Moreover, the presence 
nickel insures uniformity mechani- 
eal properties throughout the sections 
varying thickness gears. 

Many different alloy-steel 
tions used for 
gears. Four 
worthy consideration are given 


manganese and per 
chromium compositions well 
adapted smaller gears—that is, 4-in. 
sections and under. For larger gears, 
subject heavy loading, the per 
cent nickel and per 
chromium molybdenum compositions 
have given best performance. de- 
velop optimum mechanical properties, 
steel castings these compositions 
should heat-treated.’ 

The spindle, main shaft, must 
great strength and also capable 
withstanding continuous succes- 
sion shock loads. Failure the 
spindle would necessitate dismantling 
the crusher and would result 
serious interruption operations. For 
these reasons, steels the S.A.E. 
2300 series (34 per cent nickel) are 
often selected for this service because 
their outstanding dependability. 
Particularly the medium-carbon 
grade, such steel 2330 
characterized qualities superior 
ordinary steels and exhibits 
marked degree the toughening effect 
nickel. 

Illustrative the reliability 
per cent nickel steel forgings this 
service the record spindle shaft 
installed 1905. There was S.A.E. 
numbering system that time, but 
specification was placed for per 


heat-treating practice see 
Alloy Steels” handbook, Section III, Data 
No. published The International 
Nickel Company, these steels 
also flame-hardened. 


cent Ni, 0.30 per cent hollow-hored, 
oil-tempered shaft order eliminate 
the 
failure plain carbon 
shaft operated continuously from 1905 
until 1930 Gates gyratory han- 
dling rock high strength 
(55,000 p.s.i.). The 
service was due trouble with 
the nickel-steel spindle but 
the necessity replacing the 
erusher, which had become obsolete. 
After years continuous service, 
the shaft was apparently good for 
several more years. 


Rolls—The ideal for 
rolls simplicity design for 
easy accessibility working parts, 
ruggedness, and compactness. Some 
the nickel-alloyed steels and irons, 
well suited the requirements con- 
struction, are listed Table III. How- 
ever, are primarily interested 
those parts which are replaced most 
frequently, and roll shells constitute 
far the largest single item re- 
placement expense. Though mechani- 
aids such lateral adjustment 
rolls, even feed distribution, and emery 
blocks will inerease roll-shell life, per- 
tion the most suitable material. 

Four kinds roll shells are com- 
mon use—namely, forged rolled 
steel, cast steel, and east iron. The 
toughness plain al- 
loyed forged rolled shells may 
improved small percentages 


Table I—Materials for the Construction Jaw Crushers 


Member 


Jaw and cheek plates 
Swing jaw shaft 
Pitman 


Material 


Ni-Tensyliron, Spec. No. 

Ni-Hard, Ni-Cr-Mo cast steels 
Spec. No. S.A.E. 2320 

Ni-Cr and Ni-Cr-Mo cast steels 

Ni-Cr. and Ni-Cr-Mo cast steels 
2320, 2515 

Spec. No. S.A.E. 2335 

Ni-Tensyliron, Spec. No. 


Compositions steels are given Table VII, J., Nov., 1939. 


Patented 


A., Canada, and Great Britain. Other patents pending. Trade mark registered. See Table 


J., Nov., 1939. 


Composition 
Ni-Tensylirona........ 2.70/3.00 1.50 1.20/1.50 


For detailed description, see Nickel Cast Iron Data,” Section For description pro- 
duction methods and applications, see Nickel Cast Iron Data,” Section No. and Section No. 
For description differential heat treatment, see Nickel Alloy data book, Section III, Data 
Sheet No. These publications are issued the International Nickel Company. 


Table II—Materials for the Construction Gyratory Crushers 


Member Material 
Concave and Ni-Hard 134% and Ni-Cr-Mob cast steels 
Spindle and drive shaft................. 2330, No. 
Bevel gear and Ni-Mn, 14% Ni-Cr, Ni, Ni-Cr-Mo steels 
Tension bolts (cone crusher)............ 2320, 2515 


Compositions steels are given Table VII, J., Nov., 1939. 


See Table for 


composition. cSee Table III, Nov., for composition. dSee Table IV, J., 


Nov., 1939, for composition. 


Composition 
0.30/0.40 1.25/1.75 0.45/0.75 0.60/0.90 
0.30/0.40 1.50/2.00 0.60/0.90 0.60/0.90 0.25/0.35 
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nickel without impairing the hardness 
the this manner grinding 
particularly when the shell worn 
duced. 

several plants nickel alloyed 
steel roll shells have had 
formance records, and reports 
ing service life per cent excess 
plain forged shells have 
been Four compositions which 
have been used with 
for abrasion resistant are 
shown Table III. 

plants employing plain 
roll shells, Ni-Hard may used 
advantage, evidenced the follow- 
ing service reports: Sand shells 
this material, weighing 15,000 
per set, had life times that 
plain chilled iron Oklahoma 
lead-zine mill. 
roll shells the same material, 
the plant Western zine mining 
company, outlasted four sets 
dinary chilled 

review 
the charges for the varied process steps 
constituting the total cost milling 
ores indicates that the item for fine 
grinding frequently the greatest 
single expense. breaking down the 
cost fine grinding into the com- 
ponents, labor, power, 
the significance charges due sup- 
plies once apparent, and readily 
shows the influence this one 
total milling costs. The principal 
replacements charged against 
are balls rods, liners, liner bolts, 
scoop lips, and grates (for grate dis- 
charge mills). the foregoing list 
parts the cost balls rods and 
cent the total maintenance charge. 

During the past five years several 
manufacturers have 
chromium white 
balls containing from per cent 
nickel and 0.60 1.50 per cent chro- 
Balls within the composition 
range given, sizes in. di- 
ameter, can sand-cast with hard- 
ness 500 and chill-cast 
625 BHN. The nickel-chromium east- 


Table 


Member 


Tension 
Shafts 


Roll shells 


for composition. 


Roll cores (hearts 


Cheek Plates and Hopper 
Compositions steels are given Table VII, J., Nov., 1939. 


Vibrating screens the rock house Creighton mine. recent novel use 
stainless steel has been the wet-screening finely ground ores 


iron balls show marked superiority 
plain white iron terms pounds 
ball wear per ton ore ground, 
and many instances have 
fully replaced forged steel 
recent test Western United 
States gold property, nickel- 
chromium iron balls had wear rate 
2.25 lb. per ton ore, compared 
3.00 lb. per ton ore for forged- 
steel balls. 

The wear liners dependent 
many variables such kind ore, 
ball rod load, speed, 
sistency, whether open-or 
grinding, size feed and but 
none these equal importance 
with material determining ultimate 
liner life. Liners should primarily 
hard and abrasion-resistant and 
sufficient toughness withstand the 
repeated impact shocks from balls 
combined Ni-Hard, evidenced 
the following comparative tests: 

side measurements) Marey 
liners this material ground 523,786 
tons ore, compared 360,819 
tons (average figure for five sets 
liners) for cast abrasion re- 
sisting steel—a tonnage 
per ton ore ground 42.3 per cent. 


rod mill, ring sand-east liners 
this material, in. thick, was 
operated against ring 
abrasion-resisting steel liners. The 
steel set was worn destruction after 
265 days service, whereas the al- 
loyed iron after 300 days still had 
uniform thickness in. 

6x5-ft. ball mill, liners 
this material and 4-in. balls were used 
grind gold ore. mill 
handled 47,146 tons ore equipped, 
against 17,460 tons with unalloyed 
chilled white-iron 

liners this material delivered con- 
tinuous service for sixteen months, al- 
though white-iron liners had life 
seven months and 
steel eleven months. 

obtain the best service results 
from liner plates this alloyed cast 
iron, they should cast against chills 
chill blocks and given low tem- 
perature stress relief 
dition grinding balls liner 
plates, when are used rather 
than drum-type feeders, the scoop lip 
quently. this service the east iron 
since delivery ore the 
grinding mill from the feed box in- 
volves continued abrasive wear with 
each revolution the scoop. Operat- 


for the Construction Rolls 


Material 


Composition 
{ 0.70/0.80 2.50/3.00 0.90/1.10 0.70/0.90 
Cast steel shells a... 0.65/0.70 2.25/2.75 0.40/0.60 0.60/0.80 
0.50/0.60 1.00/1.50 0.60/0.80 
Forged steel 0.74/0.75 1.00 1.40/1.60 0.60/0.80 


See Table for composition. 


See Table III, J., Nov., 1939. 


Pors 
Min. 
0.30/0.40 0.30/0.50 0.03 0.10 


0.40/0.60 0.30/0.50 0.03 


selecting the composition and subsequent heat-treatment, due consideration must paid the type ore being ground that is, hard soft; and the 
type grinding coarse, intermiedate, fine. Cast shells should heat-treated and drawn Brinell hardness approximately 325, and forged shells 


350 375 BHN. 
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ing records both ball and rod mills 
equipped with scoop lips show 
advantage twice the life steel 
and four five times the life plain 
white iron. 


casings, impellers, and follower plates 
sand pumps require replacement 
with annoying regularity. 
which impellers have operating life 
less than week. reduce the 
cost replacing worn parts, Ni-Hard 
has been used both sand- and 
east forms. particular ad- 
vantage where coarse mill pulps must 
handled. 

International Nickel’s concen- 
trator Copper Cliff, 3-in. 
Wilfley sand pumps are used handle 
rod-mill discharge. This prod- 
uct highly abrasive and averages 
per cent solids. these pumps im- 
pellers the alloyed iron men- 
tioned had average life 1,319 
with which unal- 
loyed white-iron impellers had aver- 
age life 551 hours. When the 
comparative operating cost figured 
the basis material, plus shop 
mounting and installation costs, sav- 
ing per cent indicated favor 
the impellers the former ma- 
terial. 


Wet-Screening Finely Ground 
Ores—One the recent novel uses for 
stainless steel (18 per cent Cr, per 
Ni) has been its application 
the finely ground ores. 
Provided selective overgrind the 
higher gravity constituents the ore 
not desired, stainless-steel screens 
can used, the exclusion 
fiers, closed cireuit with large ton- 
nage ball rod mills grinding 
even 100 mesh. 

the Copper Cliff 
three 4x5-ft. Hum-mer were 
employed replace classifier which 
operated Marey rod-mill 
grinding from 625 820 tons ore 
per day approximately mesh. 
were had with blinding, 
yet dilution and spray water were 
controlled that the undersize 
solids and closely approximated 
fier overflow. The stainless-steel 
did not show appreciable wear after 
trast with ordinary steel, which 
was pitted and blind with rust 


Shafting—Perhaps the most widely 
recognized use wrought nickel alloy 
steels milling applications their 
employment for various forms 
shafting. This usage might desig- 

the payment premium over the 
cost unalloyed steels continuity 


further details this installation 
see 901, A.I.M.E., “65-mesh Grinding 
Closed Circuit with 
Screens,” Walter Stephens. 


operations insured against lost 
production time caused the failure 
essential shafting. 

Two the most popular steels 
monly used for shafting are SAE 3135 
per 0.45/0.75 per cent) and 
low-carbon nickel forging steel—Inco 
Spee. No. 0.20/0.27 per 
per cent). The 
former particularly favored the 
smaller diameters; the latter more 
frequently employed forged shaft- 
ing larger diameter. 

list the applications the 
Copper Cliff concentrator, which 
the low-carbon per 
steel has been used insurance against 
failure from shock and fatigue, in- 
cludes practically all drive shafting 

comparable tensile strengths, nor- 
malized and drawn-plain steel 
has Izod value around 
ft. with yield point only 
45,000 

Typical 
dicative the reliability the low- 
per cent nickel steel, nor- 


malized 1,475 deg. and drawn 
1,050 deg. are: 


Yield strength, 
66.3 


General—The list equipment used 
milling long and diversified, and 
individual diseussion each item 
unwarranted. However, the belief 
that suggestions for components 
frequently reeurring types equip- 
ment may general interest, Table 
has been included. 

Selection suitable alloy steel for 
any application largely de- 
pendent the mechanical properties 
required, which turn are influenced 
the section thickness the part 
question. list such properties, to- 
gether with heat-treatments necessary 
for attaining them, would beyond 
the scope this paper. These data, 
however, are available Section LI, 
Data Sheet No. “The Properties 
and Quenched and 
Tempered Nickel Alloy Steels.” See 
“Nickel Alloy Steels” handbook, pub- 
lished International Nickel Co. 


Table IV—Materials for the Construction Grinding Mills 


Member Material 
Ni-Cr cast iron 
Ni-Hard (See Table for jaw and cheek-plate compositions. 


Compositions S.A.E. steels are given Table VII, J., Nov., 1939. Table for 


trunnions. For grate discharge mills. 


J., Nov., 1939, for composition. For mills not supported 


Composition 
Ni-Cr Cast iron......... 3.00/3.30 1.00/2.00 0.60/1.50 0.70/1:00 0.60/0.90 


Table for the Construction Frequently Used 
Milling Equipment 


Member Material 
Stamps 
Mechanical classifiers 
Flotation machines 
Pan and apron feeders 
Belt conveyors 
Troughing and return idlers.......... nick cast-iron 
Chutes and chute 3160, Ni-Hard 
Revolving screens and trommels 
Shafting..... S.A.E. 2330, 3135, Spee. No. 
Vibrating screens 
Side and hold-down 2340, 3140, 4640 


Compositions steels are given Table VII, Nov., 1939, See Table for 


compositions. See Table for composition. 


Composition 
214% Ni-Cr cast iron 3.00/3.30 2.50 1.00 
Ni-Cr cast 3.00/3.30 1.50 0.25 
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MONTHLY COMMENT DAILY AND AVERAGE 


Summary the 


MARKETS 


OVEMBER, the third month the 

European war, found 
eager for metals and the 
sented fairly orderly appearance. Pro- 
ducers made moves raise prices 
copper, lead, and zine, even though 
the statistics have strengthened appre- 
Silver (foreign), tin, and quick- 
silver were easier. The British author- 
ities, licensing silver imports, have 
virtually taken over control the 
metal the London market. This 
tion caused the world price fall 
the Treasury’s 


UNITED STATES MARKET 


copper averaged little 
higher November than the preced- 
ing month, but both silver 
declined. This unsettlement 
flected the price index, which 
dropped from 84.25 for October 83.80 
for November. 

Though so-called outside copper sold 
premium throughout the month, 
producers took care regular custom- 
for account amounted 51,- 
592 tons during November, which com- 
pares with 67,027 tons October and 


MONTHLY 


183,627 tons September. deal 
with France, South American and Afri- 
(Katanga) producers have agreed 
ship about 150,000 tons copper over 
the first half 1940 that country. 
France (25,000 tons month) was 
set approximately Amer- 
ican The export quotation 
ordinary business moved 
with Japan and Russia taking sub- 
stantial quantities. 

The strike the Perth Amboy refin- 
ery was settled, relieving the spot situa- 
tion both copper and lead. Lead 
sales continued above the average, but 
producers held the price down the 
zine ore have increased, but failed 
influence the price structure. 

Members the London Metal Ex- 
change received encouragement from 
the Minister Supply for 
tion trading copper, lead, and zine. 
The price tin held £230 per long 
ton throughout November, 


SILVER, GOLD, AND STERLING EXCHANGE 


Copper—— Straits Tin Lead Zine Sterling Exchange 
1939 Domestic Export New York New York St. Louis St. Louis 1939 90-day (c) (d) United 
Nov. (a) Refinery Nov. New York London States 
12.275 12.700 54.000 5.50 5.35 6.50 3.99500 3.96500 168s $35.00 
12.275 12.700 53.575 5.50 6.50 3.99250 3.96500 23.0625 35.00 
12.275 12.950 5.50 5.35 6.50 34.750 23.0625 168s 35.00 
12.275 12.950 52.250 5.50 5.35 6.50 3.96000 (e) (e) (e) 35.00 
12.275 12.950 52.250 5.50 5.35 6.50 3.93000 168s 35.00 
Holiday 12.950 Holiday Holiday Holiday Holiday Holiday 23.4375 Holiday 
12.275 12.950 51.000 5.50 5.35 6.50 3.92000 3.88500 23.5000 35.00 
12.275 12.950 50.000 5.50 5.35 6.50 3.81000 23.5000 168s 35.00 
12.275 12.950 50.000 5.50 5.35 6.50 3.84000 3.79500 34.750 23.5000 35.00 
Holida 12.950 Holiday Holiday Holiday Holiday (e) (e) (e) Holiday 
12.275 12.950 51.000 5.50 6.50 3.93000 3.88500 34.750 23.5000 35.00 
12.275 12.950 51.000 5.50 5.35 6.50 3.92500 3.88000 34.750 23.3125 35.00 
12.275 12.950 51.000 5.50 5.35 6.50 23.3750 35.00 
12.275 12.950 51.000 5.50 5.35 6.50 3.92250 3.86250 23.3125 35.00 
12.275 12.950 51.500 5.50 6.50 3.88500 3.82500 23.3750 35.00 
12.275 12.950 51.500 5.50 5.35 6.50 3.88500 3.81500 (e) (e) (e) 35.00 
12.275 12.900 51.575 5.50 5.35 6.50 3.84750 34.750 168s 35.00 
12.275 12.950 52.500 5.50 5.35 6.50 23.5000 168s 35.00 
12.275 12.950 53.000 5.50 5.35 6.50 3.92000 3.85000 34.750 23.5000 168s 35.00 
Holiday 12.950 Holiday Holiday Holiday 23.5000 Holiday 
12.275 12.950 53.500 5.50 §.35 6.50 3.89000 3.82000 34.750 23.4375 168s 35.00 
12.275 12.950 53.750 5.50 5.35 6.50 3.90500 3.83000 (e) (e) (e) 35.00 
12.275 12.950 54.500 5.50 5.35 6.50 3.89500 3.82000 34.750 35.00 
12.275 12.950 54.000 5.50 5.35 6.50 3.91500 3.83750 23.3125 35.00 
12.275 12.950 54.000 5.50 5.35 6.50 3.89000 3.82000 34.750 23.3750 168s 35.00 
12.275 12.950 53.500 5.50 5.35 6.50 3.86500 3.79500 23.5000 35.00 
AVERAGES FOR MONTH 
Nov AVERAGES FOR WEEK 
275 12.700 55. 292 500 5.350 6.500 Nov AVERAGES FOR WEEK 
12.275 12.908 52.415 5.500 5.350 6.500 
12.275 12.950 50.600 5.500 5.350 6.500 3.99125 34.825 
12.275 12.783 5.500 5.350 6.500 
12.275 12.950 50.813 5.500 5.350 6.500 Calendar week averages: New York Silver 4th, 34.750; 11th, 34.750; 
12.275 12.950 51.167 5.500 5.350 6.500 18th, 34.750; 25th, 34.750. 
25 12.275 12.942 52.865 5.500 5.350 6.500 (e) Not quoted (Saturday). 


THE above quotations for major non-ferrous 
metals are our appraisal of the important United 
States markets, based sales reported pro- 
ducers and agencies. They are reduced to the 
basis cash, New York St. Louis, noted. 
All prices are cents per pound. 


(a) Net prices refineries Atlantic sea- 
board. arrive the delivered New England 
basis add per pound, the average dif- 
ferential for freight and delivery charges, 


(b) Export prices are net refineries the 
Atlantic seaboard and include sales domestic 
copper in the foreign market. Owing to the 
European War and the disruption of normal trade 
relations, our export copper quotations for Octo- 
ber were based largely on f.a.s, transactions, 


United States ports, 


Copper, lead and zinc quotations are based 
sales for both prompt and future deliveries; tin 
quotations are for prompt delivery only. 


Quotations for copper are for the ordinary 
forms wirebars and ingot bars; cathodes are 


Quotations for zinc are for ordinary Prime 
Western brands. New York commands 
premium over the St. Louis basis equal the 
freight differential. Contract prices for High 
Grade zing delivered the East and Middle West 
in nearly all instances commané a premium of 1c 
per pound over the current market for Prime 
Western but not less than le over the Engi- 
neering and Mining Journal’s average quotation 


for Prime Western for the previous month. 


Quotations for lead reflect prices obtained for 
common lead, and not include grades which 
premium asked, 


(c) Silver other than newly-mined domestic, 
by Handy & Harman. Under ‘Treasury order of 
July 1939, the price domestic newly-mined 
silver mined subsequent to July 1, 1939, was 
fixed at 71.1le per troy ounce. Handy & Har- 
man’s quotation on newly-mined domestic silver, 
999 fine, was throughout November. 


(d) Treasury’s gold price. Actual pay- 
ment the United States Treasury for gold 
domestic and imported ore or concentrate is at 
99.75 per cent of the price quoted by the Treas- 
ury, which present equal $34.9125. 
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PRICES METALS MISCELLANEOUS QUOTATIONS 


LONDON 


Nov. Spot Bid Spot months Sellers Sellers Sellers Sellers 

Average for 


Prices for tin are the official prices the London Metal Exchange, long tons (2240 Trading other metals remained suspended. 


CURRENT PRICES MISCELLANEOUS METALS, ORES, AND NON-METALLIC MINERALS 


Quotations cover wholesale lots, prompt shipment, f.o.b. New York, 
unless otherwise stated 


(Dec. 1939) 


MISCELLANEOUS METALS 


Aluminum, ingot, plus per cent, 20c. 
Bismuth, ton lots, $1.25 

Cadmium, commercial sticks, 
Calcium, ton lots per cent......... Nominal 
Magnesium, 99.8 per cent, carolads, 

Platinum, (Official quotation) troy $40.00 

Quicksilver, flask 100 flasks $132.00 

Radium, mg. radium $25.00@$30.00 
Silicon, minimum per cent, spot, 
Thallium, 100 more, $6.50 
Titanium, per cent, Ib....... $5.00 

METALLIC ORES 
Beryllium Ore, f.o.b. mines, 


Chrome Ore, 50% Atl. ports, long 


Iron Ore, Lake Superior, Lower Lake ports, long ton: 


Old Range $5.25 

$4.95 
Lead (Galena) per cent, Joplin, Mo., 
Manganese Ore, c.i.f. Atlantic ports, long ton unit 

Molybdenum Ore, per cent, per Ib. contained 
Tungsten Ore, per unit 

Chinese, per cent, duty paid 

Domestic, per cent and upward.. 00@$25.00 
Vanadium Ore, contained 274c. 
Ore, Prime, per cent concentrate, Joplin, per ton. $44.00 


(a) Prices mines, small lots, usually several dollars less. (b) Nominal. 


METALLIC COMPOUNDS 


Arsenious Oxide (arsenic) 
Sodium Nitrate, vessel, bags, per 100 $1.42 
Sodium Sulphate, bulk $13.00@$15.00 


ALLOYS 


Copper, master alloy, 2.5 per cent Be, per 


contained Be......... $15.00 
Ferrochrome, per cent chromium, per cent 

Ferromanganese, per cent, gross $100.00 
Ferromolybdenum, per cent Mo. lb. Mo. contained. 
Ferrosilicon, per cent, gross $69.50 
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NON-METALLIC MINERALS 


Asbestos, f.o.b. mines, ton: 
Canadian (Quebec) 


Vermont 
Barytes, long ton: 
Missouri, per cent less than per cent iron. $6.00@$6.50 
Bauxite, long ton: 
China Clay, f.o.b. mines, ton: 
South Carolina and Georgia, No. $6.75@$8.00 
Feldspar, bulk, ton: 
Potash feldspar, 200 $17.00 
Fluorspar, f.o.b. mines, bulk, Kentucky and 
Illinois 85-5 per cent, all rail movement, $22.00 
Fuller’s earth, f.o.b. Georgia Florida, ton......... 
Magnesite, per ton: 
Dead-burned, f.o.b. $25.00 
Mica, per North Carolina, No. and quality: 
Silica, bags, 325 mesh, 
Sulphur, Texas mines, long $16.00 
f.o.b. works, ton: 
New York, double air-floated, 325 
Vermont, extra white, 200 $9.00@ $9.50 
Tripoli, Missouri, ton: 
mesh, cream colored..... $14.50 
200 mesh, cream $26.00 
(a) Nominal 
IRON AND STEEL 
Pig Iron, Valley furnaces, ton: 
Steel, base prices, Pittsburgh: 
shapes, 100 $2.10 


: 


Monthly and Yearly 
AVERAGE PRICES 


SILVER AND STERLING EXCHANGE 


1938 1939 1938 1939 1938 1939 
January...... 44.750 42.750 19.895 20.305 499.895 
February..... 44.750 42.750 20.159 20.370 501.722 


42,750 42.750 18.731 20.123 496.673 
42.750 41.955 18.945 19.505 
42.750 34.944 19.356 468.031 


August....... 17.719 488.044 460.383 
42.750 36.956 19.300 22.178 480.240 398.820 
October...... 42.750 35.726 19.613 22.736 476.785 400.350 
42.750 34.750 470.587 391.457 


New York quotations for silver other than newly-mined domestic, cents per 
ounce troy, 999 fine, London, pence per ounce sterling silver 925 fine. Sterling 
exchange (pound sterling) cents. 


COPPER 
London 
(a) 


1938 1938 1939 1938 1939 
10.198 11.025 9.908 9.912 41.387 43.125 45.387 48.440 
9.775 11.025 9.525 9.735 39.597 42.188 43.563 47.375 
March..... 9.775 11.025 9.496 9.888 39.772 42.938 43.582 48.120 
April....... 9.775 10.265 9.443 9.820 39.306 42.031 43.408 47.833 


9.375 9.833 8.801 9.738 36.668 41.656 40.852 47.528 
8.775 9.775 8.500 9.738 35.235 41.986 39.417 47.528 
July....... 9.585 9.976 9.573 9.944 39.744 42.899 44.405 48.863 
August..... 9.900 10.261 9.844 10.211 40.591 44.685 45.909 50.409 


October.... 10.760 12.215 10.713 12.491 51.190 (b) 
November.. 11.025 12.275 10.569 12.929 45.244 (b) 51.080 

New York quotations, cents per pound. London, pounds sterling per long 
ton. (a) Bid (b) quotations. 


LEAD 


1938 1939 1938 1939 1938 1938 1939 1939 
Spot 3mos. Spot 
January.... 4.870 4.826 4.720 4.676 16.135 16.253 14.534 14.744 
February... 4.632 4.805 4.482 4.655 15.402 15.525 14.283 14.417 
March..... 4.500 4.824 4.350 4.674 15.992 16.075 14.660 14.860 
April....... 4.500 4.782 4.350 4.632 15.579 15.623 14.337 14.533 
May....... 4.400 4.750 4.250 4.600 14.210 14.376 14.483 14.679 
4.148 4.800 3.998 4.650 13.969 14.012 14.564 14.651 
4.882 4.854 4.732 4.704 15.034 14.753 14.856 
August..... 4.900 5.043 4.750 4.893 14.371 14.480 16.040 15.885 
September.. 4.998 5.449 4.848 15.249 15.401 (a) (a) 
5.100 5.500 4.950 16.173 16.313 (a) (a) 
November.. 5.091 5.500 4.941 16.088 16.223 (a) (a) 


t 


New York and St. Louis quotations, cents per pound. London pounds 


TIN 
Straits Standard, Spot 
1938 1939 1938 1939 
41.548 46.404 183.619 215.435 
41.373 45.640 183.144 213.906 


38.430 47.160 168.612 218.389 
43.276 48.793 192.966 229.869 
45.263 55.580 206.911 229.943 


New York quotations cents per pound. London, poundssterling per long ton. 


ZINC 


1938 1939 1938 1938 1939 1939 
Spot mos. Spot 


January..... 5.000 4.500 14.994 15.173 13.682 13.887 
February....... 4.813 4.500 14.408 14.589 13.780 
4.417 4.500 14.364 13.728 13.961 
4.141 4.500 13.729 13.919 13.443 13.637 
4.131 4.500 12.890 13.104 14.023 14.223 
4.745 4.516 14.144 14.235 14.435 
4.750 4.719 13.675 14.761 
September...... 4.846 6.104 14.040 14.246 (a) (a) 

October........ 5.012 6.500 15.083 15.232 (a) (a) 

November...... 4.924 6.500 14.366 14.550 (a) (a) 


St. Louis quotations, Prime Western, cents per pound. London, pounds 
sterling ton. (a) quotations. 


CADMIUM AND ALUMINUM 


1938 1939 1939 1938 1939 
(a) 
117.500 70.900 58.400 20.000 20.000 
117.500 55.000 20.000 20.000 
117.500 65.278 54.259 20.000 20.000 
102.500 52.500 50.000 20.000 20.000 
102.500 52.500 50.000 20.000 20.000 
102.500 52.500 50.000 20.000 20.000 
102.500 52.500 50.000 20.000 20.000 
August....... 53.704 20.000 20.000 


September......... 84.000 66.700 64.200 20.000 20.000 


80.000 77.100 74.600 20.000 20.000 
77.717 77.500 75.000 20.000 20.000 


Aluminum cents per pound, plus per cent grade. Cadmium, cents per 
pound; (a) average end plater’s quotations; (b) producers’ price, 
commercial sticks. 


ANTIMONY, QUICKSILVER, AND PLATINUM 


Quicksilver 


Antimony (a) Platinum (c) 


New York New York New York 
1938 1939 1938 1939 1938 1939 
18.750 11.670 79.240 77.440 36.000 34.440 


March......... 11.269 72.444 35.000 
April........... 11.500 71.019 90.800 36.000 35.000 
11.310 12.910 74.420 140.000 39.000 40.080 
October........ 14.000 73.480 145.600 37.960 41.120 
November..... 12,250 14.000 74.065 


(a) ‘Antimony, cents per pound, ordinary brands, cases; bulk 13. 415 
dollars per ounce troy. 


PIG IRON 


1938 1939 1938 1939 1938 1939 

24.50 21.50 23.50 20.50 24.00 21.00 
February....... 24.50 21.50 23.50 20.50 24.00 21.00 
24.50 21.50 20.50 24.00 21.00 


24.50 21.50 23.50 20.50 24.00 21.00 
24.50 21.50 20.50 24.00 21.00 
23.73 21.50 22.73 20.50 23.23 21.00 
20.50 21.50 19.50 20.50 20.00 21.00 
August...... 20.50 21.50 19.50 20.50 20.00 21.00 


September...... 20.50 22.50 19.50 21.50 20.00 22.00 
21.50 20,50 22.50 23.00 
21.50 23.50 20.50 21.00 23.00 


December...... 21.50 20.50 21.00 
Iron, dollars per long ton. Mahoning and Chenango Valley 


furnaces. 
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PERSONAL 
ITEMS 


Herbert George Moulton, consulting 
engineer New York, was elected presi- 
dent the American Institute Min- 
ing and Metallurgical Engineers letter 
ballot the members, Nov. 18, ac- 
Parsons, secretary the Institute, which 
recorded, the election two new vice- 
presidents, Erle Daveler, vice-presi- 
dent, Utah Copper Company, and 
Peirce, chief research, New Jersey 
Company; and three new directors: Hol- 
combe Brown, consulting engineer, 
Boston; Frank Wardlaw, Jr., assistant 
general manager, Inspiration Copper 
Company, Inspiration, Ariz., and Felix 
Lead Industries Association, New York 


HERBERT GEORGE MOULTON 


City. John Boutwell, min- 
ing geologist, Salt Lake City; Karl 
Eilers, mining engineer, New York City; 
and Harvey Mudd, president, Cyprus 
Mines Corporation, Los Angeles, were 
reelected. Mr. Moulton was born 
Bellevue, Idaho, Jan. 16, 1883. grew 
Baker, Oregon, and attended the 
University Oregon, receiving degree 
B.S. mining engineering 1905. 
Between his sophomore and junior years 
college worked mine surveyor, 
chief chemist, and assayer. After finish- 
ing college, was engaged mining 
and railroad work Oregon, California, 
Nevada, New Mexico, and Ontario. 
1908 and 1909, work mine examina- 
tions Utah and Arizona brought him 
contact with Eugene Meyer, Jr., 
Company, for which organization 
became consulting engineer 1909. Mr. 
Moulton’s mining activities recent 
years have been largely the copper 
field. 


Mark Eudey has been appointed super- 
intendent the Kennedy mine, 
Jackson, Calif. 


Andres Soriano, Manila, recently 
visited the Ibex property Colorado. 


The Hon. Edgar Rochette, C., 


been appointed Minister Mines the 
new Cabinet. 


Newberry returned his home 
Longmeadow, Mass., Nov. after 
visit East Malartic and Malartic 
Gold Fields mines Quebec, Canada. 


Edward Parsons, formerly mine 
superintendent for Inca Mining De- 
velopment Company, Tirapata, Peru, 
now the Quiruvilea mine Northern 
Mining Smelting Company, 
Trujillo. 


Edwin Richards, formerly mill super- 
intendent, Kenton Mining Company, Al- 
leghany, Calif., now the Knoxville 
mine, Monticello, Calif. 


Charles Hilton, manager, Mount 
Isa Mines, Ltd., Queensland, Australia, 
passed through San Francisco recently 
route New York. 


Robert Hawxhurst, Jr., mining engi- 
neer and geologist, has been elected 
president the Engineers’ Club San 


Allen Look, formerly Portland, 
Oregon, now with the safety division 
the Bureau Mines the Pitts- 
burgh station. 


Grover Veque Virginia, Minn., 
has been appointed general superinten- 
dent the Inter-State Company, 
Mark Elliott, who recently 
passed away. 

The Mining Murals Jan., 1939), 
painted Irwin Hoffman, that were 
shown the Golden Gate Exposition, are 
reported under negotiations the 
Colorado School Mines. Paintings 
Mr. Hoffman, portraying intimate 
knowledge the mining industry and its 
people, will exhibited the Associated 
American Artists Galleries, 711 Fifth Ave., 
New York City, 11-23. His painting 
“Cigarette shown below, has 
attracted much interest mining circles. 
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Ristedt has returned the 
United States from Oroya, Peru, 
where was with the Cerro Pasco 
Copper Corporation, and can reached 
Berryville, Va. 

Edgar Barker, formerly research 
chemist for American Potash Chemical 
Corporation, has gone Oficina Pedro 
Valdivia, Chile. 

Ryan has been appointed mine 
manager the radium-uranium proper- 
ties Eldorado Gold Mines, Ltd., 


Great Bear Lake, Northwest Territories, 
Canada. had been assistant manager 
from the beginning operations. 


Lloyd White, manager the Yel- 
low Pine mine, Stibnite, Idaho, for 
the Bradley interests for the past ten 
years, has returned San Francisco, 
and will located, formerly, the 
Crocker Building. 


William Beaudry, former manager 
the Goleonda mine, the Coeur d’Alenes, 
now general superintendent the 
Alabama Gold Mines Company, operating 
Penryn, Calif. 


George Barnett, until recently 
member the staff Cactus Mines, 
Rosamond, Calif., has been ap- 
pointed general superintendent the 
Alabama California Gold Mining Com- 
pany, Penryn, Placer County, Calif. 


Brooklyn, has become member the 
powder metallurgy advisory group 
Hardy Metallurgical Company. 


Lawrence Wright, Wright, Dol- 
bear Company, Ltd., has been the 
West for the past two months, where 
has examined mines Montana, 
Washington, Idaho, and California. 


Kinney and family have re- 
turned Chile, after four months’ 
vacation spent Nebraska and Northern 
California, where will resume his 
duties mine foreman the Teniente 
mine the Braden Copper Company. 


Charles Prior, formerly managing 
director the Wiluna Gold Corporation 
Australia and for many years con- 
sulting engineer for Goldfields Consoli- 
dated South Africa, has taken 


William Joels, formerly mine super- 
intendent for Surigao Consolidated Min- 
ing Company, Philippine Islands, now 
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‘Aeme Photo 


Philip Bucky and his barodynamic centrifuge 


Philip Bucky, associate professor 
mining, Columbia University, New 
York, gave public demonstration his 
barodynamic centrifuge during the recent 
celebration the 75th anniversary 
the founding the Columbia School 


Mines and the School Engineer- 
ing that developed from it. The centri- 
fuge used for testing and studying 
models mining structures deter- 
mine their behavior under given condi- 
tions. shown the photograph. 


mine superintendent for Hong Kong 
Mines, Ltd., China. may 
reached through the company’s office 
the Gloucester Building, Hong Kong, 
China. 


Wadhams, vice-president In- 
ternational Nickel Company, Ine., and 
manager the development and research 
division, has announced change the 
organization set-up the Bayonne 
(N. J.) laboratory the company. This 
group will now include Pilling, 
director; Dr. Wesley, assistant 
director; Wise, staff adviser, and 
West, manager. 


Edwin Lang Miller was reelected presi- 
dent Wright-Hargreaves Mines, Ltd., 
recent meeting Kirkland Lake, 
Ont. William Wright was reelected 
vice-president; Philip Gerhard, sec- 
retary; and Gerard Miller, treasurer. 
Mr. Miller, Mr. Wright, James Mur- 
dock, C., Oliver Donaldson, and 
Maurice Summerhayes were reelected 
the board. 

George Cremer, Massachusetts 
Institute Technology, has joined the 
research staff the Hardy Metallurgical 
Company. 

Dr. Dickey, head the depart- 
ment geology and mineralogy 


Michigan College Mining and Tech- 
nology since 1936, has joined the staff 
the Company, South 
Milwaukee, Wis., sales engineer. 
has been succeeded the College Dr. 
Thomas Broderick, chief geologist 
Calumet Consolidated Copper 
Company and special lecturer Michi- 
gan Tech for many years. 


James Ashley, secretary and treas- 
urer The International Nickel Com- 
pany Canada, Ltd., who has been 
executive since the formation the 
original International Nickel Company 
1902, has retired from the positions 
named, under the company’s retirement 
system. will, however, continue 
serve advisory capacity for several 
months. William Hutchinson, who 
served director for about ten years 
and member the present execu- 
tive committee the Canadian company 
since 1928, and who resigned both offices 
other business affairs, was elected 
succeed Mr. Ashley treasurer. 
was also elected director fill the 
caused the resignation 
Mein, San Francisco. 
Henry Wingate, assistant the presi- 
dent the International Nickel Com- 


pany, was elected secretary the parent 
company. 

Professor Jay Carpenter has been 
appointed acting director the Mackay 
School Mines the University 
Nevada. succeeds the late John 
Fulton. 


Dolph, formerly with the Amparo 
Mining Company Etzatlan, Jalisco, 
and Guanajuato, Gto., Mexico, has gone 
Saudi-Arabia, where has taken 
position with the Saudi-Arabian Mining 
Syndicate, Ltd., the flotation-cyanide 
plant Jedda, Hejaz, Saudi-Arabia. 


Dean Joseph Barker the Co- 
lumbia University School Engineering 
recently announced that the following 
twelve outstanding graduates Colum- 
bia had been selected receive the first 
awards medals for distinguished engi- 
neering established 
memory Professor Thomas Egleston, 
pioneer engineering The 
awards were presented special 
University convocation Nov. 27, con- 
nection with the celebration the 
founding the School Engineering 
the School Mines Professor 
Egleston years ago. The medalists 
are: Walter Aldridge, president 
the Texas Gulf Sulphur Company, New 
York, Edwin Armstrong, pro- 
fessor electrical engineering Colum- 
bia, Marston Bogert, professor 
organic chemistry Columbia, 
Gano Dunn, president Cooper Union, 
Arthur Dwight, president the 
Dwight Lloyd Companies, New York, 
Henry Krumb, New York consult- 
ing engineer, 98; Irving Langmuir, as- 
sociate director the General 
Research Laboratory, Schenectady, 
Leon Moisseiff, New con- 
sulting engineer, Stephen Pigott, 
managing director John Brown Com- 
pany, Clydebank, Scotland; Robert Peele, 
professor emeritus mining Colum- 
bia, Robert Stanley, president 
the International Nickel Company, New 
York, and Arthur Walker, New 
York consulting metallurgist, 
lowing the presentation the medals 
Dr. Nicholas Murray Butler, presi- 
dent the University, Dr. William 
Hotchkiss, president the Rensselaer 
Polytechnic Institute, delivered ad- 
dress “Seventy-Five Years Prog- 
ress; Empirical Art Technological 
Science,” and Dr. Harvey Davis, 
president Stevens Institute Tech- 
nology, spoke “Seventy-Five Years 
Engineering Egleston 
Medal was founded this year the 
Columbia Engineering Schools Alumni 
Association, and henceforth will 
awarded annually single alumnus 
who has “distinguished himself either 
the furtherance his branch the 
profession, the development 
esses technique, the applica- 
tion engineering The 
awards are made the board man- 
agers the Association, which Felix 
Wormser the class 1916 
president. Other officers the associa- 
tion include: Roland Soule, ’20, vice- 
president; Thomas Brown, treas- 
urer; Jules Guedalia, ’25, secretary; 
and Dexter Hinckley, executive 
secretary. addition these officers, 
eight managers and eight 
dents the association serve the 
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hauled Exide-lronclad 
equipped trammers gold mine 


The underground haulage system this well- 
known gold mine performs job that compares 
ton miles with that fleet highway trucks. 
hauling gold ore, waste rock and backfill 
average 16,954 ton miles per month, the nine- 
teen Exide-Ironclad equipped trammers this 
mine work two shifts daily, insuring uninter- 
rupted flow ore from the face the grizzly. 


This month-in, month-out performance, 
and further testimony the extreme depend- 
ability, and capacity for long, hard, continuous 
work that Exide-Ironclads deliver mine service. 


Their high power ability enables them handle 
heavy loads unusual grades with ease. Their 
good voltage means good haulage speeds, and 
faster production. Their dependable and trouble- 
free long life your assurance haulage economy. 


Why not write for free booklet, Storage 
Battery Locomotive for Underground Haulage?” 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 
The World’s Largest Manufacturers Storage Batteries for Every Purpose 
Exide Batteries Canada, Limited, Toronto 
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6,954 TON MILES 


George Wald, chief metallurgical en- 
gineer Arizona Magma mine, Chlo- 
ride, died Nov. the age 46. 


John Brennon, director the Inter- 
national Mining Corporation, died 
Wallingford, Conn., Dec. aged 60. 


Dr. Eusebio Paulo Oliveira, director 
the Geological and Mineralogical Service 
Brazil, died Oct. last. 


Dr. Edward Simpson, Government 
Analyst and Minerologist Western 
Australia, died Perth, A., recently, 
aged years. 


Charles Mayotte, associated with sev- 
eral mining enterprises Nevada, died 
recently his home Auburn, Calif., 
aged 47. Mr. Mayotte one time was 
superintendent the Sliger mine, near 
Georgetown, Calif. 


Andrus Merritt, one the eight 
brothers who discovered the famous 
Mesabi iron ore deposits Minnesota, 
died recently Los Angeles the age 
86. 


Hansen, assistant manager 
Steel Corporation’s Witherbee- 
Sherwood iron-ore properties Mine- 
ville, Y., superintendent Republic 
Steel Corporation’s Cambria mine, 
Negaunee, Mich., 1919, and formerly 
employed the mines the Corporation 
Bessemer, Mich., died while route 
from Mineville, Y., Pittsburgh, Pa., 


Dr. Charles Skeele Palmer, inventor 
and chemist, who devised the cracking 
process for separating oil into gasoline, 
fuel oil, and gas, died Pittsburgh, Pa., 
Nov. the age 81. was 
professor chemistry the University 
Colorado from 1887 1902, president 
the Colorado School Mines 1902, 
and associate Engineering and 
Mining Journal from 1904 1906. 


William Victor Butler, graduate 
the University Minnesota School 
Mines, and formerly associated with the 
Miniére, Brussels, work the Belgian 
Congo, died recently Minneapolis, 
the age 48. 


Dr. Francis Simons, mining engi- 
neer New York, died after 
illness, Atlanta, Ga., Nov. 16. 
was past president the Engineering 
versity and had been prominent for 
years the 


Murry Guggenheim, the firm 
Guggenheim Brothers, and leader 
the metal industry for many years, died 
New York Nov. the age 
81. became chairman the finance 
committee the American Smelting 
Refining Company 1901, and was 
director Kennecott Copper, Braden 
Copper, Utah Copper, the Pacific Tin 
Corporation, and the Yukon Gold Com- 
pany. Mr. Guggenheim widely 
known for his devotion philanthropic 
work and his contributions hospitals 
and clinies here and abroad. was 
made Officer the Legion Honor 
for his services France and received 
the Order L2opold from King Albert 
his widow, Leonie Bernheim Guggen- 


heim; son, Edmond Guggenheim, 
and daughter, Lucille Bonar. 


Pierce Butler, Associate Justice the 
United States Supreme Court, who died 
Noy. the age 73, was the 


brother Cooley and Emmett Butler, 
president and 
the firm Butler Brothers, St. 
Paul, Minn., long prominently identified 
independent operators the Minne- 
sota iron ranges. 


Interesting Byproduct 


The Editor: 


MONG the operators who are 
engaged dragline dredging 
for gold the Western States 
the Trebor Corporation, 
which largely owned and 

controlled Robert Mueller, form- 
erly manager the Mines, 
Chihuahua, Mexico. After sampling 
eight pieces ground, working agree- 
ment was obtained Mueller from the 
owners the Fremont Grant install 
dredge handle 2,000 cu. yd. per day 
Mormon Bar, about two miles below 
the town Mariposa, Mariposa 
Creek. This dredge was erected and 


only small and unimportant quanti- 
ties. 

This shot, which had lain Mariposa 
Creek bed for many years, 
oughly oxidized the surface, but after 
being well scrubbed and pounded the 
trommel dropped into the sluice boxes, 
where met the quicksilver and imme- 
diately became amalgamated. 
stead this amalgamation taking place 
between bright lead surfaces and pure 
quicksilver, the fine gold disseminated 
through the showed 
marked tendency attach itself the 
lead particles. pronounced was this 


Dredge No. Mormon Bar, Mariposa County, Calif. 


operated continuously from September, 
1938, March, 1939, for Mueller 
Charles and Lucien Smith, Jr., 
meeting the usual operating difficulties 
such nests boulders, hard streaks 
the bedrock, and others. 

The town Mariposa and the area 
known Mormon Bar have been com- 
paratively well populated for about 
years. Mariposa Creek, small stream, 
runs down through beautiful mountain 
valley, well timbered, with some small 
grazing areas and fair amount un- 
derbrush. This bar had been worked 
the old days both whites and 

the time the first clean-up 
was discovered that addition gold 
considerable amount shot had been 
recovered the sluice boxes. This in- 
cluded few musket ball and rifle bul- 
lets, but the bulk consisted 
smaller sizes bird shot. view 
the fact that the little valley still 
good hunting ground for quail, doves, 
and rabbits, the presence rather un- 
usual amounts bird shot easily 
explained. has been known for years 
that bird shot and other articles 
were found the clean-up almost 
all dredges, but usually, with the excep- 
tion the dredges the Yuba River, 


activity that was evident the bird 
shot had picked considerable value. 
The material was therefore segregated 
and retorted intervals until enough 
had been accumulated melt down and 
run into bar. The first bar weighed 
lb. and was shipped the Selby 
smelter, which paid the Trebor Cor- 
poration about $2,140. Since that time, 
similar shipments have been made, and 
out total 276,000 cu. yd. gravel 
some $9,000 has been earned. not 
understood that this clear gain. 
The chances are that the recovery 
gold the form amalgam would have 
all this gold that was asso- 
ciated with the shot there had been 
shot present. The presence much 
fine gold shown the amalgamated 
surfaces the shot led clean-up 
the quicksilver itself was being 
fed the machine. substantial sum 
money resulted from this clean-up, 
practically all being fine gold which 
had passed through the squeeze fabric, 
including so-called flour gold. 

Among other articles found 
clean-ups were all sorts small hard- 
ware, including hand-made wrought nails 
made hundred years ago, and lying 
next them phonograph needles made 
only yesterday. Swarr 
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THE INDUSTRY 


What Metal Statistics Show 


showed sharp improvement dur- 
ing October, but with markets be- 
coming quieter and production schedules 
many mines increasing, some in- 
stances new records being made, the 
industry expects witness more bal- 
during the winter 
months. Copper figures continue 
lacking, but was learned that produc- 
tion Utah Copper Company was 
rate close 5,000 tons blister per 
week during November. Estimates 
mine output copper for No- 
vember range from 70,000 80,000 tons 
blister. 
Sales copper domestic consum- 
ers months for 1938 and the first 


eleven months the current year, 
tons, were follows: 


for lead and zine 


1938 1939 

61,417 183,652 


Exports refined copper from the 
United States (foreign and domestic), 
countries destination, for the 
months August, September, and 
October short tons: 


Aug. Sept. Oct. 
23,922 7,370 1,866 
Great Britain ..... 1,967 5,664 364 
...... 980 1,620 331 
Poland and Danzig 1,135 ees re 
1,082 1,507 2,652 
China and Honkong ... 21 17 
6,177 10,158 11,148 
Other countries ... 348 1,498 3,094 

39,658 30,360 22,720 


the hearing before the Reciproc- 
ity Information Committee, 
Washington Nov. 27, representatives 
the copper industry presented argu- 
ments the merits the proposed re- 
duction the excise tax importa- 
tions copper. Those who opposed 
changing the prevailing 4c. per pound 
rate pointed out that the United States 
self-contained far copper con- 
cerned and can supply reasonable cost 


sufficient copper supply its own re- 
quirements. Several Senators appeared 
before the Committee and stressed the 
need protecting the industry from 
low-cost foreign metal and held the 
view that was not the intention 
Congress that excise taxes were 
disturbed any foreign trade agree- 
ments. 


TIN—World stocks tin increased 
7,560 long tons during October, accord- 
ing the International Tin Research 
and Development Council. The statistical 
position tin covering the May-October 
period months, long terms, follows: 


World's Visible Smelters’ Total 


(a)Supply (b)Stocks Stocks 
32,868 10,934 43,802 
28,815 10,553 39,368 
TOR ccccce 28,381 11,116 39,497 
25,015 9,593 34,608 
September. 29,961 9,040 39,001 
October ... 36,959 9,602 46,561 


(a) Includes Straits and European carry- 
overs, excepting British Tin Smelting Com- 


Tin ore and intermediate prod- 
ucts, including carry-over of British Tin 
Smelting Company. 

LEAD—Stocks refined lead declined 
23,510 tons October and the industry 
expects another substantial drop for 
November. Deliveries for November are 
expected smaller than the large 
volume 66,060 tons October, but 
drop between 10,000 15,000 tons 


Non-Ferrous Metal Prices 
(100 composite for 1922-3-4) 


1937 1938 1939 
87.03 75.56 77.12 
91.68 73.43 76.89 
March 103.78 72.41 77.09 
98.62 71.19 74.79 
93.25 69.15 73.61 
June 93.21 67.55 73.17 
July 93.82 72.95 71.95 
August 95.28 73.94 73.88 
September ..... 94.33 74.70 83.07 
85.26 77.61 84.25 
November ..... 78.91 78.36 
December 75.18 77.13 


expected stocks for that month. 

The strike the Perth Amboy lead 
and copper refinery was settled and 
operations were resumed Nov. 13. The 
strike was called Oct. the Inter- 
national Union Mine, Mill and Smelt- 
Workers. new contract has been 
signed that follows closely the terms 
the contract that expired July. 

The September and October figures 
refined lead, according the American 
Bureau Metal Statistics, short 
tons, follow: 


Sept. Oct. 
Stock beginning... 117,985 97,473 
Production: 
Domestic ore. 35,086 38,903 
Secondary and for- 
66,060 
Stock end..... 73,963 


(a) Revised. 
ZINC—The September, October and 
November statistics the American 
Zine Institute, covering all grades, are 
summarized follows tons: 
Sept. Oct. Nov. 
Stock beginning. .122,814 95,615 72,405 
Production 42,22 
Production daily rate 1,408 1,617 
Shipments ......... 69,424 


Unfilled 93,116 79,539 
Stock end....... 95,615 72,405 61,5 


Figures covering operations the 
Prime Western division, for September, 
October and November follow: 

Sept. Nov. 


Stock beginning.. 55,135 46,161 36,021 
Production ........ 18,049 21,432 23,626 
Shipments ......... 27,023 31,572 28,706 
Stock 46,161 36,021 30,941 


Copper Production Outside United States 


(American Bureau Metal Statistics) 


Following accounting copper production, according countries where 
the metal has been produced blister, far such data are available for the 
third quarter 1939. The table omits productions Russia and Japan, which 
have, not been available for long time, and now omits the productions Germany 
and some other countries Europe, which probably continue small. All 


figures are short tons. 


First Second Third 
Year Year Quarter Quarter Quarter 

1937 1938 1939 1939 1939 
U.S. (from foreign ore) 72,900 74,700 (a)16,000 (a)19,400 
49,100 40,900 (b) 10,300 (b) 14,200 
437,000 372,000 83,000 78,900 84,300 
43,400 46,300 13,800 11,700 9,900 
2,500 700 900 1,000 
18,300 19,200 4,600 6,900 6,000 
411,500 386,000 89,900 85,500 93,200 
1,306,100 1,227,800 287,700 286,400 301,200 


(a) Recoverable copper content ore and matte imported, including receipts from 
Cuba and the Philippines admitted free. (b) Imports blister copper into the United 
States. (c) Comprises Belgian Congo, including Katanga matte smelted Belgium, 
Rhodesia, and Union South Africa. (d) Slightly estimated. 
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Tin Concentrates Being 
Smelted Near New York 


Phelps Dodge Refining Corporation and the 
American Metal Company have begun ex- 
perimental treatments Bolivian ores 


Nov. 21, Tuthill, member 
the American Tin Trade Asociation 
and agent tin producers 
fore the Columbia University School 
Engineering that ores and concentrates 
from Bolivia and other reachable sources 
are smelted this country. 

This will not the first time tin- 
smelting industry has existed the 
United States. The American Smelting 
Refining Company tapped the first 
crude tin from its smelter Perth 
Amboy March 1916, during the 
World War. 1915 the South Amer- 
ican Electric Smelting Company was or- 
ganized Pittsburgh for the purpose 
smelting low-grade tin-bearing metal and 
Bolivian tin concentrates. National Lead 
Company also smelted tin this coun- 
try during the World War. 

Phelps Dodge Refining Corporation 
has been doing research tin smelting 
for some time, and present operations 
basis, moderate volume concen- 
trates has been contracted from Bolivia 
for treatment. Equipment the com- 
pany’s plant Laurel Hill, Long Island, 
however, installed, that production 
could gradually increased. 
tion, therefore, will small the 
beginning. The methods used the 
plant will involve fire-refining and 
electrolytic process said advance 
former electrolytic methods. 

The American Metal Company also 
beginning modest basis, but 
ready increase output refined tin 
supplies and permit. 

Bolivian concentrate now moves 
England and then back the United 
States metal. 

interest the tin industry, Mr. 
Tuthill observed: 

“Pricewise, tin has followed the pat- 
tern the World War. 1914, the 
price nearly doubled soon after the war 
began, and, just about six weeks, the 
market was back where started. 
early September this year, specula- 
tive and consumer buying again shot 
the price upward, from per 
pound. This time, again within about 
six weeks, the price once more slumped 
point below where started. 
now remains seen whether the 
present hardening tendency the price 
structure indication that tin has 
once more started slow secondary 
upward climb, just the last war. 

“Summing up, seems that the 
problem war-time tin supply may 
met the following lines action: 

our tin refining in- 
dustry, using ores from all reachable 
sources. 

secondary recovery. 

“3—Economy use and elimination 
non-essential purposes. 

“4—Research, industrial and govern- 
mental into all workable substitutes. 

adequate 
stockpile the Government, avoiding 
undue buying competition with Ameri- 
can consumers.” 


Wide World Photos 


the 200 ft. level the Alhambra mine, California. 

Walter Bradley, Chief the Division Mines that State, 

inspects the vein high-grade gold wnder development the 
Alhambra-Shumway Mines, Inc. 


CALIFORNIA 


Open-pit Mining Starts 
Greenhorn Property 


Gold ore gossan and removed 
tractor and carry-alls— More quicksilver 
mines prepare for early 1940 production 


Production has been started the 
Greenhorn property Willow Creek 
Mines, French Gulch, Shasta 
County, after completion 300-ton 
cyanide plant. Mining done open- 
pit gossan-type ore deposit, using 
and tractors. All water re- 
quired the mill and camp taken 
from Willow Creek, below the mill site. 
Tailings dam erected Saw- 
mill Gulch, about 3,200 ft. distant. The 
company headed Walter Lyman 
Brown, with offices 206 Sansome St., 
and Corwin Cooper, superintendent, 
directs operations. 


amalgamation plant containing 
30-ton Lane Chilean mill being in- 
stalled Stewart and James Fraser 
the Little Butte mine, near Johannes- 
burg, Kern County. The property was 
recently leased from the Little Butte 
Mining Milling Company, Los An- 
geles. Milling operations are scheduled 
start December. 

Work the Black Oak mine, Garden 
Valley, Dorado County, noted pro- 
ducer high-grade gold ore, sched- 
uled cease soon, and consequence 


all pumps have been removed from the 
lower levels. Production 
treated the 35-ton flotation mill 
obtained from workings above the 200 
level. owner, Russel Wilson, 
has recently leased the Golden Oak 
property, north Kelsey, Dorado 
County, and development progress. 
Part the equipment installed the 
mine that used Mr. Wilson the 
neighboring Spanish Oak mine for ex- 
ploratory purposes. Some the devel- 
opment ore from the Golden Oak 
trucked the Black Oak mill for test. 


Alhambra Shumway Mines, Inc., near 
Kelsey, recently sent several small lots 
exceptionally high-grade ore the 
Selby smelter that netted the company 
$118,253.14 for the gold. The shipment 
was handled directly through the refin- 
ing crucible the smelter instead 
being put through the company’s 25-ton 
mill. The gold averaged fineness 
865 and the silver 112. Before melting 
the lots weighed 6,665.78 oz. and after 
melting the gold recovered weighed 3,- 
910.60 oz. Silver recovered totaled 437 
oz. MeGuire general manager 
the company. 


Quicksilver mines placed pro- 
duction early 1940 the well-known 
Hernandez quicksilver mining district 
include the Fourth July, Andy John- 
son, and Breen, all near Hernandez, 
San Benito County. Webster, 
Mendota, Calif., and associates have ob- 
tained ten-year lease the first 
named two properties, and preliminary 
Equipment soon installed for pro- 
duction and treatment tons 
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formance 


ONE OF A SERIES 


“THAT BIG DORR HANDLES 18,000 TONS DAY FOR 


HUGE mound tailings towering 200 250 feet above the camp—typifies the old and 
wasteful method impounding—now happily thing the past. 325 ft. Dorr Trac- 
tion Thickener, atop this mound, example the modern technique. 

Each day, when milling capacity, 18,000 tons tailings and over 11,000,000 gallons 
water enter this thickener. Tailings, thickened 50% moisture, are pumped across the 
valley disposal. Clear water, rich flotation reagents, goes back the mill for reuse. 

All this with thickener motor only H.P.—running, probably, more than 75% 
rated capacity. 

will pay you well visit some the big Dorr tailings disposal plants the west—to 
talk costs the mill super—to learn how one these big Dorrs can lick that tailings problem 
yours once and for all. 


May talk costs with you and show you some Dorr Traction Thickeners action? 


THE DORR PANY INC. 


ENGINEERS 570 Lexington Ave., New York 


ATLANTA TORONTO CHICAGO DENVER LOS ANGELES 


TECHNICAL SERVICES EQUIPMENT ARE ALSO AVAILA FROM THE FOLLOWING 


Dorr-Oliver, Milan- JAPAN: Sanki Eng. SCANDINAVIA: A.B. Hedemora, Hedemora, AUSTRALIA: Crossle Duff Pty. 
jore, Buenos Aires Edward Bateman Pty. Ltd., Johannesburg Oscar Taves Co., Rio Janeird 
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quicksilver ore per day includes ro- 
tary furnace, crusher, compressor, and 
several plant buildings, with active pro- 
duction get under way before April, 
The Breen property been 
acquired under lease option 
arrangement running ten years 
ported purchase price $60,000, pay- 
able before the termination the 
lease. the holdings, 
which work must started with 
least four men Dec. according 
the terms the arrangement, are the 
Don Miguel, Don Juan, New York, and 
Pennsylvania. 

Placer Development Company, San 
Francisco, Bodinson, president, 
has recently acquired 200-acre tract 
south Oroville, Butte County, and 
has started test work preliminary 
actual operation. are matur- 
ing for the early installation large 
dragline dredge unit. 

Good progress being made con- 
struction 35-ton flotation plant 
the Pioneer mine, about miles east 
Jackson, Amador County, operated 
the Gwalia Gold Mining Company, 
Gould, general manager. The property 
situated the noted Pine Grove min- 
ing district, and production 
uled commence the middle 
December. Western-Knapp Engineering 
Company erecting the mill. 

Comprehensive operation the Big 
Springs quartz mine near Angels Camp, 
Calaveras County, planned Do- 
mingo Rolleri, who holds purchase 
option the property for $35,000. Some 
development work has been 
former operators. 

Construction 3-cu.ft. bucket-lad- 
der dredge for 
gravel holdings near Roseville, Placer 
County, nearing completion, 
tual production expected start 
early December. The enterprise 
operated the Roseville Gold Dredg- 
ing Company, 505 Balfour Building, 
San Francisco. Norman Cleaveland 
vice president and general manager. 


Yuba Consolidated Gold Fields, oper- 
ating large number gold placer 
dredges the different placer fields 
central California recently acquired 435 
acres ground along Butte Creek, 
few miles south Chico, Butte Coun- 
ty, and erecting 6-cu.ft. pontoon- 
type dredge thereon. This unit worked 
the company’s holdings near Snell- 
ing, Merced County, and was disman- 
tled and shipped the new dredging 
site. The reassembled dredge 
pected placed operation early 
January, 1940. van Deinse, 
vice-president and general manager, 
with offices the Balfour Building, San 
Francisco, directs operations Yuba 
Consolidated Gold fields. 


Hutchinson, Menlo Park, and 
his Los Angeles associates, are planning 
install 250-ton milling plant and 
power shovel the Porphyry mine, near 
Gold Run, Placer County, which was 
Gold Run. Mining operations are re- 
ported already under way under 
the direction Clarence Clark, super- 
intendent. 


Plans for new mill are under way the Consolidated Copper- 
mines Kimberly, Nev., treat copper ores 
Emma-Nevada shaft 


NEVADA 


Consolidated Coppermines 
Planning Large Mill 


Plant being designed have capacity 
treating 8,000 tons ore per day, and 
cost mill, power plant, and other equip- 
ment estimated around $4,000,000 


the end this year for the period 
since July 1937, Consolidated Cop- 
permines expects complete shipments 
involving total 5,000,000 tons 
copper ore the mill the Nevada 
Consolidated Copper Corporation Me- 
Gill, thereby fulfilling terms the con- 
tract that date with Kennecott Cop- 
per Corporation. The will 
then free construct its own mill, 
desires. Plans for mill were 
started early this year, 
the company expect shortly sub- 
mit stockholders program for the 
erection 8,000-ton plant near Kim- 
berly. The company has been persuing 
active exploration and drilling cam- 
paign during the last eighteen months 
and has added substantial tonnage 
its reserves, which are now estimated 
around 43,000,000 tons ore, averag- 
ing around per cent copper and ap- 
proximately gold per ton. Ex- 
penditures are expected involve 
around $4,000,000, which will 
construction steam plant. Though 
power from Boulder Dam now avail- 
able Pioche, transmission line 
would have erected from Pioche 
Kimberly, distance approximately 
140 miles, and contract entered into 
between the company and the power 
district. Since set minimum de- 
livered power would have con- 
tracted, the company believes such 
arrangement might prove costly should 
copper prices drop low enough for sharp 
curtailment 
steam plant being considered, coal 
being available from Utah and 
ming. The Bureau Mines and the 


Booth-Thompson division the Gali- 
gher Company Salt Lake City have 
been making tests the company’s ore, 
seeking obtain improvement gold 
recovery. Results have been encouraging 
and the company has allowed $30,000 
Nevada Consolidated concentrator 
special treatment the middling prod- 
uct. Ira Joralemon, consulting mining 
engineer, making independent ex- 
amination report the economy 
expected from the proposed con- 
struction program. Boudinot Atterbury 
president, Phillip Carret vice-pres- 
ident, Haffner, vice-president and 
general manager, MacDonald secre- 
tary and treasurer, and Robert Hoff- 
man consulting engineer. 


Operation 350-ton flotation and 
mill the Mary mine the 
Silver Peak district, Esmeralda County, 
has been discontinued the Prescott 
lease, owned Cord. Arthur 
Sweet, directing engineer for the Cord 
interests, indicated that miners had 
men retained development. Diamond 
drills are used prospecting. 


mill empleying the counter- 
current decantation process the late- 
opened gold property the North- 
umberland Mining Company 
ern Nye County miles east the 
early-day silver camp Northumber- 
land. The mill equipment was nearly 
all taken from the plant operated dur- 
ing about four years the Weepah- 
Nevada Mining Company, and the same 
interests are control, including Wal- 
ter Haggerty, Sam Harris, and Cole- 
man Madden, New York. 
Perkins, Tonopah, manager. 


50-ton mill employing mercuric 
was reported near comple- 
tion the gold-silver property the 
Nevada United Gold Mining Company 
the district, miles south 
Battle Mountain Lander County. 


Officers the Banner Development 
Company have announced the outright 
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EXPERIENCE 


have resulted outstanding flotation machine the 
AGITAIR; the machine with lower maintenance cost, higher 
recoveries and lower power consumption, all which mean 
Higher Profits for you. 

Your profits are protected such features the Reversible 
Bubble Peeler—V-Shaped Baffles—Vulcanized Rubber-Covered 
Impellers—Abrasion Resisting Steel Liner Plates Agitation 
zone—More Flexible Construction—and many other exclusive 
features. 

Why not install “38 YEARS EXPERIENCE” 
trial will make you feel one user who said, 
would rather operate the AGITAIR than any other flotation 
machine have ever had.” 

Write today for complete information! 


THE HOUSE GALIGHER bids you very 
Merry Christmas and most Prosperous 1940! 


METALLURGICAL LABORATORIES 


Salt Lake City, Utah Johannesburg, South Africa 


Sole Agents for South Africa, British Mining Supply Company, Ltd., 
Johannesburg, South Africa. 
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PNEVADA 


purchase for that corporation the 
adjacent Pamlico and Panta gold- 
silver mines, both productive high- 
grade ore many years ago and situated 
the Pamlico district, miles east 
Hawthorne, Mineral County. the 
transaction the Banner company was 
said have assumed obligations, for 
purchase and indebtedness, approximat- 
ing $65,000. Minnesota and California 
men have combined finance the enter- 
prise, the properties having been ac- 
quired from Miller, Hawthorne, 
through the agency Stein, vet- 
eran Western mine promoter. 
are maintained Hawthorne, with 
Conan president and Fred Kalm, 
formerly Duluth, secretary and treas- 


UTAH 


Industrial Hygiene Survey 
Nears Completion 


Report now being prepared will used 
State Legislature basis for framing 
law covering workmen’s compensation for 
industrial diseases 


Utah’s first industrial hygiene survey 
was completed early December. Exam- 
ination 3,000 men typical coal, 
and reduction plants was 
finished Oct. the staff United 
States public health 
neers completed survey conditions 
the Garfield smelter the American 
Smelting Refining Company during 
the middle November and then went 
Murray gather data the plants 
the United States Smelting, Refining 
Mining Company. The data collected 
have been shipped the public health 
laboratories Washington, Dr. 
Jones, who has been given leave 
absence from his position Utah 
commissioner health the State 
board direct the survey, will 
completing the report. The 1939 State 
Legislature appropriated 
finance the survey cooperation with 
the State Industrial Commission, the 
State Board Health, and the United 
States Public Health Service. The re- 
port will used the 1941 Legis- 
lature frame law providing for 
workmen’s compensation for industrial 
diseases. 


Equipment being installed the 
new United States Bureau Mines 
building the University Utah under 
the direction Moss, building 
supervisor and assistant metallurgist. 
Dec. 15, the $300,000 building will 
ready for occupancy, reports Dr. 
Dean, chief engineer. Machinery 
being moved from College Park, Mary- 
land, for use the new Intermountain 
Station. 


Standard Mining Company 
sinking hole for water about 300 ft. 
east the main shaft the East Tintic 


property. Roscoe Moss, Los 
contractor, doing the work, using 
churn drill. Boring the hole, in. 
diameter the surface, provide 
water column for pumping, the 
company encounters water its devel- 
opment below the 1,450-ft. level. 


order increase its hoisting ca- 
pacity, new double-drum hoist has 
been installed the Horn Silver mine, 
Beaver County. The double-compart- 
ment shaft being reconditioned under 
the direction Sidney Harman, gen- 
eral manager. Leasers are shipping ore 
from the workings above the 500 level. 
The company has crew driving drift 
the southeast the 500. 
the 350, reports Mr. Harman, 
producing ore which averages 0.19 
gold and oz. silver the ton, and 
per cent lead. 


drift the Eureka Bullion mine, 
the East district, the 1,300 
level, has encountered gold ore ship- 
ping grade. The ore evidently asso- 
ciated with the same vein productive 
the adjoining North Lily mine. 


The Park City Utah Mines Company 
shipping the rate 1.000 tons 
month from its new ore discoveries 
the East Park City district. One half 
the output coming from the Wa- 
satch Tunnel and the remainder from 
workings leading from the 
Utah Tunnel below. 


ARIZONA 


Miners Protest Against 
Any Copper Tariff Cut 


Many meetings are held throughout the 
State and resolutions are sent Wash- 
ington Bagdad Copper Corporation re- 
sumes operations 


100 mass meetings were called 
Arizona Nov. 22, which time 
resolutions were passed for the purpose 
sending the Committee for Reci- 
procity Information the United States 
State Department Nov. 27, Wash- 
ington, protests concerning the disas- 
trous situation that would result the 
mining industry and labor the 
State Arizona the excise tax 
four cents per pound should reduced 
any reciprocal agreement with Chile 
other copper-producing nations. 


Still, general manager the 
Bagdad Copper Corporation Hillside, 
resumed operations the company’s 
mine Nov. The plans are mine 
300 tons daily, and about men are 
employed. Milling equipment consists 
250- 300-ton flotation plant, and 
the concentrates are shipped the 
Paso smelter. The property 
closed since May, 1938, 
prices copper warranted reopening. 


group Utah men, headed Reu- 
ben Jolley, Salt Lake City, and 
John Booth, Spanish Fork, aided 
Nevada capital, have organized the 
Emerald Isle Copper Company con- 
duct leaching operations low-grade 
copper deposit the Wallapai mining 


district, near Chloride. John Rich- 
ards, Las Vegas, Nev., president 
the company. Mr. Richards says that 
the company plans install leaching 
plant capable treating 500 tons daily 
treat the low-grade copper ore found 
the surface. The ore mined 
dragline. 


Mendenhall and Harden con- 
sisting over 2,000 acres the Wal- 
nut Grove district, are being examined 
diamond drilling and shaft sinking. 
The work under the direction 
Roswell Prouty, engineer and man- 
ager. 320 Van Ness Avenue, Los 
Angeles. 

Callahan Zine-Lead Company. Wal- 
lace. Idaho, has completed examination 
the Duquesne properties, near Pata- 
gonia, and now considering the instal- 
lation flotation plant. The property 
comprises about claims and ex- 
tensive diamond drilling project has 
been progress for some months. 
Joseph Hall, Wallace, Idaho, 
secretary the company. 


Unwatering the Red Rock mine. two 
miles west Poland under 
way, contemplating thorough examina- 
tion the property. The shaft 350- 
ft. deep and there considerable lateral 
development the 200-, and 300- 
ft. levels. The work being done 
the Red Rock Mining Company, Ralph 
Merritt, president, Humboldt, Ariz. 


ground the Lost Basin area Mo- 
have County, miles north King- 
man, took out oz. gold days 
with the aid sluice box, small 
truck, and washtub. One nugget 
weighed $21, and several others were 
valued $10. This placer 
near the old King Tut placers, which 
were operated few years ago and 
which are being prepared for resump- 
tion work under new set-up. 


new cyanide plant being erected 
the Winslow Gold Mining Company 
its property Yarnell. nearing 
completion and will ready for opera- 
tion within the next few weeks. Con- 
siderable ore has been developed the 
mine during the past year. and 
now being prepared 
Operations the property 
directed Mark Gemmill, general man- 
ager the company. 

Inspiration Consolidated Copper Com- 
pany filed Nov. 15, 1939. with the 
Securities and Exchange Commission 
registration statement covering of- 
fering stockholders first mortgage 
convertible per cent bonds due April 
1952, for total principal amount 
$5,910,000, subject underwriting 
arranged. Blyth Company were 
named the principal underwriter. The 
bonds will convertible until matur- 
ity redemption into stock the 
company the rate one share for 
each $20 principal amount bonds. 
sinking fund will provided based 
copper deliveries. The proceeds the 
bonds are applied the satisfac- 
tion the outstanding indebtedness 
the company secured notes agregat- 
ing $7,000,000, $5,000,000 which are 
held banks and $2,000,000 Ana- 
Copper Mining Company. The 
remainder such indebtedness will 
discharged with funds now the 
treasury. 


Engineering and Mining 


4 


FOR EVERY MINE SERVICE 


6-stage pump sta- 
tion service copper mine. 


(Right) Air operated 
Sump-pump. 


(Above) 2-stage Motor- 
pump for shaft dewater- 


ing. 


Records from mine properties all parts the 
world show that Ingersoll-Rand Pumps have 
amazing ability withstand the most severe 
service. These records also show that operating 


and maintenance costs are low. 


There Ingersoll-Rand pump for each service: 


Multi-stage pump for station SINGLE-STAGE UNITS FOR WATER SUPPLY AND LOW-HEAD 
service. DEWATERING; 


MULTI-STAGE UNITS FOR HIGH-HEAD STATION SERVICE; 

SLING-YOKE MOUNTINGS FOR SHAFT DEWATERING; 

DIRECT-ACTING UNITS FOR GENERAL SERVICE; 

PORTABLE AIR-OPERATED SUMP PUMPS FOR SPOT. DEWA- 


TERING; 
PUMPS FOR MILL AND SMELTER SERVICE. 


Ask I-R engineer for further data these 


money-saving pumps. 


Single-stage pump for 
water supply and low-head 


dewatering. 
Buffalo Cincinnati Denver Paso Kansas City Newark Philadelphia Pottsville St. 
Birmingham Cleveland Detroit Hartford Knoxville New Lake City Seattie 
Chicago Dallas Duluth Houston Angeles Pittsburgh Francisco St. 
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ONGRESS will have headline bill- 
ing the big show that resumes 
shortly after New Year’s 

Washington. Mining men are forced 
watch the performance closely because 
Congress has become virtually policy 
maker for many divisions the indus- 
try. The attitude which Senators 
and Representatives return from their 
two-month holiday will largely deter- 
mine many details industry manage- 
ment. few cases may even de- 
termine whether some mines operate 
not. 

Copper mining apparently most 
likely affected. The President 
and Secretary State Hull, unless 
restrained some vigorous effort 
Congress, will plan changes the cop- 
per excise tax sufficient determine the 
economic status some units this 
industry. will not surprising, 
therefore, one the most critical 
items legislative discussion during 
the early months 1940 will the 
trade agreement policy. 

The trade agreements will not the 
only political question having direct 
concern for mine managements. Fur- 
ther revision the Wagner Labor Rela- 
tions Act will certainly attempted. 
Wage-hour law amendments will 
pressed. Other aspects the labor 
question inevitably will influence man- 
agement decisions regarding mine em- 
ployment for months, not years, 
come. 

The finance centers the mining in- 
dustry will have watch another set 
plans. Vigorous effort being made 
readjust appropriations increasing 
military funds the expense other 
Department spending. The whole ques- 
tion relief spending will again, 
even lend-spend bill proposed. 
And banking legislation can hardly 
delayed much longer. All this means 
that the tax bill the industry well 
the available means for financing are 
going subject legislative review 
again. 

Copper Excise Tax 


EXCISE TAX copper will 

probably cut from four cents 
two cents the Chilean trade agree- 
ment. This was forecast this column 
last month. (See November 
issue, page 70.) There seems only 
one possibility which the mining 
industry can escape that modification 
which has largely influenced the dis- 
tribution mining activity between the 
United States and foreign production 
centers. The one escape that Con- 
gress may threat drastic legisla- 
tion stop the Secretary State before 
can have completed for signature the 
Chilean agreement. 

This whole matter controversy be- 
tween Congress and the executive de- 
partments much broader signifi- 
cance than for copper alone. tied 
with the silver price question and 
with the political maneuvering for party 
preference 1940. even said that 
“some the dirtiest politics recent 
years” may developed this fight. 

The President said bitter 
and recriminative over the battle which 
lost with the Western mining-state 
senators. two occasions they com- 


tw 


Special Correspondent 


pelled him accept the silver price 
legislation which personally bitterly 
opposed. would not unexpected 
this copper tax question was used 
retaliation. Many feel that some the 
political advisers the President are 
seeking avoid this issue. Certainly 
looks possible that political expedi- 
ency will not give free rein Secre- 
tary Hull’s long-standing 
desire cut all tariffs and import 
taxes far legally possible toward 
free-trade levels. 

Some the secondary effects the 
high silver price are being investigated 
Washington. Supporters the Ad- 
ministration hope that enough informa- 
tion can developed thereby break 
the hold previously had the West- 
ern legislative group. Certainly the 
proponents cut copper excise 
tax are going use every such means 
prevent the action the Western legis- 
lators closely knit anti-Adminis- 
tration bloc. 


Trade Agreements 


FATE the trade agreement pol- 

icy was perhaps settled when the 
United States signed reciprocal ar- 
rangement with Venezuela which was 
promulgated the President Nov. 
17. that action was included the 
cut from one-half cent one-quarter 
cent per gallon crude petroleum and 
other fuel oils. Although quota was 
imposed import the lower tax rate, 
the economic consequence 
repercussion was but little lessened. Sev- 
eral new groups legislators were set 
among the aggressive and determined 
opponents any further tariff cuts 
State Department action. 

There now seem enough such 
opponents assure little likelihood 
renewal authority the Executive 
change duties trade agreements 
after the expiration the present law 
June 12, 1940. The least restriction 
that seems likely the extension 
this authority with the requirement 
that any trade agreements the future 
must ratified the Senate treaties 
before they become effective. 

There some chance that the whole 
matter may thrown into the courts 
soon result the cut the ex- 
cise tax petroleum. was clearly 
agreed Congress when 
taxes oil, coal, copper, and lumber 
were fixed that these levies were not 
subject either flexible tariff trade 
agreement readjustment. Many feel 
that the law made this clear and that 
there may found effective means 


court action compel the Treasury 
Department collect the full tax de- 
spite the trade agreements the con- 
trary. course such action would in- 
volve the Department State ex- 
ceedingly embarrassing situations with 
relation governments which have en- 
tered into such agreements good faith. 

will not surprising action 
copper and petroleum force the most 
bitter international political controver- 
the past decade. And this 
wrestling match between mining-state 
legislators and the diplomats starts, 
holds will barred. Political brass 
knuckles and character smearing are 
expected also. 


TNEC Copper Inquiry 


COPPER INDUSTRY will 

the grill when goes before TNEC 
possibly December. one knows 
late November just how harsh the 
inquisitors may be. Even the general 
form and scope inquiry may not 
determined until the questioning ac- 
tually under way. 

This particular proceeding extreme- 
the whole mining in- 
dustry. apparently represents the 
first effort TNEC formulate basic 
economic material fashion that will 
segregate the factors which determine 
the price copper the ultimate users. 
Here are some the sorts questions 
that the Committee would like have 
answered. (It should not assumed 
that these are official form. They 
may not asked; but they are very 
significant the thinking and desire 
the 


Who fixes the price copper? 

foreign affiliates American 
companies participate cartel policy 
making? 

What influence has that United 
States production and price making? 

How much tax, tariff, subsidy 
necessary protect some important 
domestic mining areas against low-cost 
foreign copper? 

Canadian copper likely come 
largely the four cent excise tax 
cut two cents? 

What would that large copper 
mines Montana? Arizona? 
Utah? other, smaller, producers? 

What would the social conse- 
quence producing areas permitting 
more low-cost copper import? 

What would the relative effect 
different companies? 

there any protection for miners 
high-cost producing areas that can 
given without increasing excessively 
the cost copper fabricators? 

10. Has integrated industry lowered 
raised the over-all cost copper 
products delivered ultimate users? 

11. What the social, and what the 
economic, consequence elaborate in- 
tegration offsetting losses certain 
subsidiary stages against profits other 
subsidiary stages big companies? 

12. And for each company: What 
your present production, present ca- 
pacity, present sales 
present sales non-subsidiary custom- 
ers, present costs, prices, and profits? 
And give all other pertinent data! 

The copper industry sooner later 
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CHECK THE AIR CONSUMPTION DRIFTERS 


are always glad have mine run its own tests air consumption 
Drifters because know that accurate, unbiased tests have repeatedly shown 
that Drifters give more footage less air. When you check the air 
consumption Drifters, check the drilling speed, too and the maintenance. 
Similar tests have led many leading mines standardize Drifters one 
operator has more than three hundred service. For complete data 
Drifters standard feed screw automatic feed write for copy Bulletin 875. 


Approved New York State B.S.A. No. 2238 


CHICAGO PNEUMATIC TOOL COMPANY 


General Offices: EAST 44th STREET, NEW YORK, 


SALES OFFICES AND SERVICE STATIONS THROUGHOUT THE WORLD 
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will confronted with these questions. 
Some friends the industry think that 
might good thing have them 
asked and answered now. They feel that 
the industry whole would 
much more defensible position before 
critical public officials were the facts 
needed answer these questions fully 
before the legislators and perhaps even 
the somewhat less friendly hands 
TNEC. these questions are not asked 
and answered during late December 
TNEC sessions, they will come again 
when copper tariff questions become the 
subject debate the course legis- 
lation trade agreements, excise taxes, 
and related matters sure have study 
during the late winter Congress. 


Tin Forecast 


NTHUSIASTIC, 

dent, forecasts domestic tin 
smelting industry are being heard about 
Washington. These come from normal- 
conservative sources and are based 
largely the recent announcements 
two contemplated installations metal- 
lurgical works planned for the United 
States. radical modification the 
American tin situation may result 
the following general factors, now ac- 
cepted Washington, are fully realized. 


Bolivian tin concentrate formerly 
sent England, Holland, and Germany 
for processing and use can now advan- 
tageously come the United States for 
refining. Definite contracts that end 
are near, not already consummated. 

The Dutch interests that formerly 
arranged for primary smelting Hol- 
land the tin from the Far East be- 
yond the capacity controlled affili- 
ated smelters are now changing their 
commercial plans. They fear depend 
the smelter capacity located most un- 
strategically near the Dutch-German 
border. They are just willing take 
their profit mark-up from the sale 
concentrates United States smelting 
enterprise take two pieces 
formerly. 

Both furnace smelting 
trolytic refining tin the United 
States are assured substantial 
basis. The backers the two enter- 
prises thus far announced are exper- 
ienced and capable non-ferrous work 
make both technical and economic 
prospects rosy, officials believe. 

oriental conditions change, 
ultimately they must, permit easy 
movement Chinese tin ore out that 
country, can very logically come 
America for smelting into high-lead 
tin pig. Such pig could used advan- 
tageously this country for making 
tin alloys which ultimately contain 
much lead without intermediate refin- 
ing for lead removal from the tin 
now practiced Asiatic smelters. 
Washington reasons that foolish 
take out couple per cent lead 
merely put lot more back again. 

The general conclusion that the 
United States going have primary 
tin smelting industry that may soon pro- 
duce from per cent the 
United States requirements this 
metal. few years such operation, 
mutually profitable the American 
smelters and the tin-mining industry, 
would presumably insure permanence 
even after disturbed European condi- 


tions are again eliminated major 
factor tin geography. The official 
satisfaction expressed all this devel- 
opment most enthusiastic because 
governmental subsidy involved. 


Chrome Ore Negotiations 


month, the Government 
tinued its effort procure chrome ore 
for the stockpile. The result has been 
negotiations with both pro- 
ducers and one important importer. The 
low bidder the offerings 20, 
which were rejected, has been given 
new contract lower price than was 
first bid. The result that Dorothea 
Reddy Moroney supply 25,000 tons 
chrome ore from Seldonia, Alaska, 
for delivery New Cumberland, Penn- 
sylvania, Army Depot, 70.3c. per 
long-ton unit. The contract provides for 
beginning deliveries three months and 
completion within six. The contract for 
foreign ore contemplates delivery 
20,000 long tons $26.50 c.i.f. Phila- 
delphia per ton, for the same desti- 
nation, Mutual Chemical Company 
America. 


More Manganese 


Procurement Division the 
Treasury has requested offerings un- 
der Schedule S-13 for additional. quan- 
tities manganese ore, ferro grade. 
that the Conditions” differ 
slightly from those outlined and 
Provisions are made that the price 
quoted for foreign ore shall include the 
cost war risk and mine insurance 
addition the usual coverage; that the 
the account the seller; and that offers 
containing force majeure clause will 
given consideration. Paragraphs Nos. 
and under “Special Conditions” are 
new and provide for sampling, weigh- 
ing, and analysis the ore, and for the 
time the opening the bids. 

There slightly different wording 
paragraph from the form which this 
Oct. 1939, 72). 

Any the three grades and 
may delivered any the three 
following points, quantities in- 
dicated 

1—2,000 45,000 long tons; f.o.b. 
cars, Army Depot, Curtis Bay, 
South Baltimore, Md. 

2—2,000 45,000 long tons; 
Baltimore Harbor, Baltimore, Md. 

3—2,000 15,000 long tons; 
ears, Army Depot, Ogden, Utah. 


Metallurgy Dictum 


OMEONE appears have persuaded 
the President that there chance 
for iron and steel industry the 
Coast states. When that effort 
fails (it surely will fail) will not 
surprising some the non-ferrous 


metals become the next units indus- 


try which will have explain why they 
have not established themselves these 
Western areas order become the 
big much-needed power customers 
Uncle Sam’s new dams. 


News “Finds” 


Seasonal Exemptions—The Wage-Hour 
Division Labor thinks that placer 
gold mining and certain clay products 
business either high altitudes 
cold climates have made case proving 
their seasonal nature. These are the 
only kinds mining that have yet 
achieved such exemption from the 42- 
hour maximum week now prevailing. 


Harm Zinc—The State Depart- 
ment insists that figures honestly. used 
prove that harm has come the 
zine industry the cut the tariff 
made the Canadian trade agreement. 
They draw this conclusion without re- 
gard the present restrictions 
movement from Canada the United 
States. fact, Secretary Hull argues 
officially that American industry gener- 
ally has been greatly benefited the 
trade agreement changes tariff rates. 
Those appearing before the Department 
face that philosophy all metals and 
minerals, 


Defenses Taxes—The President does not 
wish have tax increases imposed 
election year. But the Democrats 
have got one three things, 
which the President seems prefer 
the third: (a) Cut down the 1940-41 
deficit very small figure; (b) raise 
the debt limit above $45,000,000,000, 
extremely dangerous bit proposed 
legislation with Congress its present 
temper; (c) figure some new kind 
tax, which the President would like 
call defense tax.” These funda- 
mental budgetary questions will have 
airing and controversy 
They will doubtlessly cause many busi- 
ness shivers, not actual jitters, dur- 
ing the late winter and spring. 


Tin Contract—The Procurement Divi- 
sion the Treasury Department has 
closed contract with Caswell, Strauss 
Company for 1,120,000 lb. Grade 
pig tin under the offerings made 
the Government the bid opening 
Nov. Since that quantity much 
less than the Government desires 
have its military reserve, additional 
bids for more metal were opened 
Nov. 28. Units 200,000 each were 
asked for either Grade Grade 
The specifications and general terms 
delivery are the same under this Sched- 
ule S-12 under the earlier opening. 


second purchase tin for the 
strategic materialg stockpile was an- 
nounced Nov. the Treasury 
Department. This purchase was 560,000 
lb. tin from Caswell, Strauss Com- 
pany, per pound. The delivery 
grade tin. This, the Government expects, 
will metal practically Grade 
but not every particular meeting 
lead and iron maximums. 
nominally Grade under the specifi- 
cations. seems likely that some 
modification this feature the speci- 
fications may made before the Gov- 
ernment takes any additional bids, which 
expects New Year’s. Other 
offerings made the bid opening 
Nov. were Pope Trading Company, 
200,000 Grade tin, 53c. per 
pound, and Tuthill Company, 
200,000 Grade tin, 54.75c. per 
pound. These two bids were rejected, 
being higher than the offering accepted. 
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Stop Wheel Headaches 


CHUNLED TREAD 


FELT SEAL 


designing and manufacturing mine car 
wheels back this record-breaking S-D 
“Floater” Ball Bearing Wheel. truly 
remarkable product fine engineering 
and quality workmanship. 


SEPARATING 
BUSHING 


The S-D Ball Bearing Wheel minimum. well known that nothing rolls 
breaking all records for low lubrication and easily ball. The S-D Ball Bearing 
cost. has intregal front hub, and rear Wheel has shown, tests made independent 
hub seal—a positive seal—(see diagram) that engineers, power savings 33% over 
prevents grease leakage, and closes the hub wheels with other types precision bearings. 
against the entrance dirt grit. It’s not This difference alone saving money everyday 
unusual for single greasing last from the mine operator who has S-D Ball 
years thus reducing lubrication costs the Bearing Wheels his cars. 


Here The Perfect Combination For Low-Cost Trans- 
portation and Dumping The S-D Automatic Ore 
Car With S-D “Floater” Ball Bearing Wheels. 


Automatic discharging transit means 
simple door tripping and closing devices make 
the S-D Automatic Ore Car money-saver for 
the mine operator. tipple labor 
tipple delays cars can emptied auto- 
matically the rate more than minute. 
This car, equipped with S-D Wheels, 
will give you new high output and new low 
production cost and upkeep. 


Sanford-Day design and build practically any type 
capacity ore mine car. Take advantage 
our years experience, and consult Sanford- 
Day your car and wheel requirements. 


SANFORD-DAY IRON WORKS, Inc., 


Mine Cars, All Types Trailers Sheaves Wheels 
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Vibrating 
SCREEN 
ing Screen daily proving its efficiency, 
lowering costs mills everywhere. 
ket—the new 
the entire screening surface working 
brator, heavy, rugged construction, 
doubly dustproof and waterproof, excels 
fine screening jobs and keeps main- 
Leahy’s new dynamic differential vibra- 
tion will insure you increased 

capacity and uniformity. 


the No. SuperDuty 
ORE CONCENTRATING TABLE 
Equipped with the 
CONCENCO ANTI- 
FRICTION BEARING 
HEAD MOTION 


The new CONCENCO 
Bearing Head Motion, coupled with other 
advanced design and construction features, 
adds the production-plus quali- 
Deister-Overstrom 
equipment. This heavy duty head motion 
has but one adjustment, readily made 
while the mechanism operation—a 
feature definite profit value that guar- 
antees you better metallurgical work and 
higher table tonnage. The CONCENCO 
Head Motion equipped with self-align- 
ing SKF bearings, automatic lubrication, 
and seals that exclude all dirt and water. 
Tests shown that this head motion 
smoother and quieter, requires much 
less power start and run. rite today 
for recommendations and prices. 


The DEISTER CONCENTRATOR CO. 
The Original Deister Co. 


Established 1906 
903 GLASGOW AVENUE 
FORT WAYNE INDIANA 


This mill the Pend Oreille Mines Metals Company 
Metaline Falls, Wash., operating capacity, treating 750 


tons zinc-lead ore per day 


WASHINGTON 


Tungsten Properties 
Again Become Active 


Several mines northeast part State 
planning exploration and development 
Pend Orielle Mines Metals Company 
operating capacity 


Believing the mine worked out far 
profitable ore goes, the General Elec- 
tric Company about year ago ceased 
operations the Germania mine, leav- 
ing only few men clean up. Higher 
prices for tungsten, however, have en- 
couraged the company reopen the 
mine. Henry Becker, superintendent, 
and twenty men will spend the winter 
exploring for new ore. 


Industrial Tungsten Corporation was 
organized November Spokane 
Roy Greene, has taken over the tung- 
sten property adjoining the Germania 
mine and building mill treat the 
ore. The company’s office Room 726 
Hutton Building, Spokane, Wash. 
McCloskey, metallurgist, charge 
mill construction. 


Columbia Tungsten Corporation, West 
714 17th Ave., Spokane, has tungsten 
property miles west Addy, Stevens 
County. Harry Draper 
and Jamieson, treasurer, both 
Spokane. James Keith, East 1827 
Sprague Ave., Spokane, for several years 
has been producing and shipping 
small way from his property south 
the Germania mine. Two three others 
are developing tungsten prospects near 
Loon Lake this county. 


Oreille Mines Metals Com- 
pany Metaline Falls operating its 
mill full capacity 750 tons ore 
day, producing monthly approximately 
1,600 tons per cent concen- 
trate and 400 tons per cent lead 
concentrate, marketing both and 
lead St. Louis. Net earnings are es- 
timated unofficially more than 20c. 


per share. Mine operations are carried 
with air drills using detachable 
bits and mucking machines. Approxi- 
mately $250,000 paid annually 
wages, and the same amount freight 
charges, with annual smelter charges 
$500,000, according Charles 
Lambly, superintendent. Lewis Lar- 
sen president and Jens Jensen, secre- 
tary. The Company office the Old 
National Bank, Spokane, Wash. 


Azurite Gold Mining Company, operat- 
ing the Cascade Mountains Wash- 
ington, has reduced its force men, 
who will employed throughout the 
winter. They are sinking winze from 
the Wenatchee tunnel level and are do- 
ing some work the Seattle group 
claims. The property leased Amer- 
ican Smelting Refining Company, and 
operated Federal Mining Smelting 
Company. Mrs. Anna Ballard, Au- 
burn, Wash., president. Wash- 
burn, Wallace, Idaho, manager 
the Federal Company, charge 
operations. 


Northwest Mining Association held its 
45th annual mining convention Spo- 
kane Dec. and Among speak- 
ers were Leverett Davis, manager 
Cornucopia Gold Mines Company, 
Cornucopia, Oregon; Carl Trauerman, 
president Montana Mining Associa- 
tion, Butte, and King Laylander, 
manager Starpointer Exploration 
Company, Bearmouth, Mont. Roger 
Oscarson president the associa- 
tion; Dunlop chairman the 
finance committee, and Buisman, 
chairman the entertainment commit- 
tee. 


Morning Star Mining Company, West 
423 Ave., Spokane, successful 
gold producer the old Lucille Drey- 
fus mine, two miles south Danville, 
Wash., northern Ferry County. The 
past shipments which went the smel- 
ter Tacoma averaged excess 
half ounce gold the ton and 
per cent copper. The company plans 
further exploration prior building 
mill, and will continue ship ore 
high silica the Trail smelter 
while favorable smelting and transpor- 
tation rates prevail. Oscarson 
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president the company; Luke, 
secretary-treasurer; Oscarson, 
engineer charge, and Oscarson, 
general manager the property. 


Methow Gold Corporation, organ- 
ized last spring lease the Alder Group 
Mining Smelting Company and pur- 
chase the Red Shirt flotation plant, 
understood enlarging the plant 
from 100 tons day. Malon 
Cain and Kimmel, both Spo- 
kane, are president and vice-president, 
and Charles Gillespie, Spokane, 
secretary. 


Serigstad, president Red Top 
Mining Company, and Stanley Serigstad, 
both Minneapolis, recently inspected 
the properties the Red Top and Deer- 
trail Monitor mines. They were accom- 
panied Richard Brown, Spokane 
mining engineer. The Red Top mine 
northern Stevens County and the 
Deertrail the southwestern part 
that county. The latter has molybde- 
num orebody, and small mill the 
concentrates the ton. The concen- 
trates are being stored for future mar- 
keting. 


MONTANA 


New Gold Dredge 
Begins Production 


Star Pointer Exploration Company will ex- 
ploit large gold-placer area southeast 
Missoula Mill Star mine expected 
start operations soon 


The most recent development Mon- 
tana mining circles was the starting 
dredging operations the mouth 
Bear Gulch Nov. the Star 
Pointer Exploration Company. The new 
Yuba dredge equipped with 6-ft. buckets 
has made good progress with its first 
cut parallel United States Highway 
No. 10, about miles southeast 
Missoula. The operation under the 
management King Laylander. Be- 
side the narrow upstream area which 
will handled the new dredge now 
operation, extensive outwash be- 
low the Bearmouth bridge reported 
contain placer gold which may re- 
quire the installation second plant 
the near future. Drilling now 
progress this lower tract. The total 
number floating dredges now operat- 
ing Montana seven, addition 
about half dozen dragline units 
service. Edwin Forbes, son the 
late Col. Forbes, one the 
originators Yuba Consolidated Gold 
Fields, president Star Pointer Ex- 
ploration Company. 


According reports from Neihart, 
the new 50-ton mill recently constructed 
the Union Iron Works the Star 
mine owned Mrs. George Reeves, 
Conrad, will soon start operations. 
present, most the production de- 
rived from dumps accumulated from 
development. Underground work 
progress, and reported that results 
have been successful. 


HERE, the whole process precious 

metal mining, responsibility greater 
than the Assay Office? Development mine 
depends definitely upon the Assayer’s findings. 
They also indicate changes milling methods. And 
the Assay determines the basis settlement. 


Truly, then, the Assayer Man 
Mining”. 
Common sense dictates that supplies and 


equipment used your assay office “right”, 
beyond question. 


Investigate the DFC PULVERIZER 


offers new ad- 
vantages because 
ahead” 
design and con- 
struction. Direct 
Drive. 
Accurate control fineness. Large capacity. Ease 
cleaning. Freedom from repair. 


PRICED AND DESCRIBED BULLETIN 202 
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LEMENTING 


SUPP 
MANY TROLLEY, STORAGE 


BATTERY and REEL 


cives You JEFFREY 
EFFICIENCY 
ECONOMY 


SMALL, COMPACT PACKAGE 


Typical the ability Jeffrey 
locomotives meet every haulage 
and gathering requirement coal 
and metal mines, this small 
Trammer locomotive will keep tram- 
ming expense down minimum. 
Power ample for quick handling 
cars motor and electrical parts 
are protected against splashing and 
dripping water. wheel base 
take sharp curves and enter the 
smallest cages, gauge down 18" 
and small overall dimensions. Trolley 
and storage battery types. Write 
for literature. 


MANUFACTURING 


Production the electrolytic zinc plant the Sullivan Mining 
Company Kellogg, Idaho, being maintained rate 
around tons high grade electrolytic zine per day. 


IDAHO 


Bunker Hill Employ 
Unique Smelting Practice 


Plant being erected for reducing concen- 
trates from dry ore belt containing high 
bismuth content— property 
Lemhi County being developed General 
Electric Company 


Stanly Easton recently announced that 
construction has been started the 
Bunker Hill smelter plant for re- 
ducing the concentrates arising the 
dry ore belt the Coeur d’Alenes. This 
plant rather unique, that there 
will used combination hydro-, 
pyro-, and electrometallurgy. The major 
mineral the dry ore belt 
hedrite, containing bismuth 
tial quantities, and the problem reduc- 
tion the Bunker Hill smelter the 
dry ore belt concentrates pyrometal- 
lurgical process has been unsatisfactory, 
due primarily the bismuth content. 
This metal, lead pyrometallurgist 
during the Parkes process for refining, 
has always been looked upon 
because inability remove the bis- 
muth from the lead. After more than 
four years careful study its re- 
search metallurgists, under the direc- 
tion Harold Lee and Muir, 
there has been developed and patented 
process known the “Lee-Muir 
ess.” which breaks tetrahedrite and 
separates the silver, copper, antimony, 
and bismuth the tetrahedrite. 
expected that this new plant will 
operation early this coming February. 
According Mr. Easton this the first 
instance that known where the com- 
ponents tetrahedrite have been suc- 
cessfully separated. the ordinary 
pyrometallurgical process antimony 
usually recovered the form anti- 
monial lead oxide, but expected 
that the present process will produce 
purer antimony oxide and high grade 
electrolytic antimony. 


Electric will undertake the 
development large tungsten prop- 
erty Lemhi County, according Ar- 
thur Campbell, state mine inspector. 
The property consists claims the 
Blue Wing district, miles north 
Mackay, the railroad shipping point. 
One carload crude ore been 
shipped the General Electric plant 
Cleveland, Ohio, where will used 
experimental work. The orebody 
manganese and tungsten. 


custom mill the Clearwater 
Concentrating Company’s property 
the Elk City district now operating 
full capacity tons daily, accord- 
ing McCloskey, manager. Ship- 
ments have been received from eighteen 
different since August. The 
mill provided with several different 
flowsheets, including variations the 
amalgamation-flotation idea accommo- 
date different types ore. 


Grangeville Gold Corporation, operat- 
ing Lemhi County, has completed 
50-ton milling plant which will 
operation during December. Mike Sav- 
age, former Coeur d’Alene 
operator, charge operations. 
Nick Dukich, Spokane, Wash., 
president and Field, Spokane, 
secretary. The office the company 
220 Washington St., Spokane. 


The electrolytic plant the Sul- 
livan Mining Company Kellogg now 
working capacity output tons 
refined per day, according 
Ernest Crutcher, assistant superintend- 
ent. planned increase the out- 
put 100 tons daily present market 
conditions continue, which event the 
smelter will have 150 men the pay- 
roll, 


Silver Dollar Mining company, operat- 
ing the Coeur d’Alene silver belt, has 
started improvements which will double 
the ore-handling capacity the plant. 
new ton-and-a-half capacity combina- 
tion cage and skip with automatic dump 
attachment being installed. Operations 
the company’s Galena mill are pro- 
ceeding rate tons per day. 
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COLORADO 


Vanadium Corporation 
Recover Uranium 


Equipment being installed its mill for 
refinement milling practice Chain 
Mines will change location its mill for 


proper tailings disposal 


the tenth United States Circuit Court 
Appeals, the Chain Mines, under 
the direction Dr. William Muchow, 
will ahead with the relocation and 
construction the new mill between 
Russell Gulch and Central City. Dr. 
Muchow moving the machinery from 
the old mill Central City the new 
location. William Akin doing the 
mill design and assembling work for the 
new mill. Lack sufficient space for 
tailings disposal forced the change. 


new smelter near Forks Creek 
now operating satisfactorily. large 
president the company, much en- 
couraged, and the Clear Creek mining 
men are happy have the new smelter 
located close their operation. 


Lucky Two tungsten mine, 
Boulder Falls, under the supervision 
Ray Betasso, Boulder, 
stopes from the Lucky Two tunnel level 
and milling approximately 
daily the new Eagle Rock mill. 


The Golden Sun Corporation, formed 
experienced operators the Cripple 
Creek district, planning bring the 
Stratton Independence mine back into 
production and will carry operations 
the sixth level the mine. Fred 
Jones and Johns are charge 
operations the mine and dumps. 


United States Vanadium Corpo- 


Compared with pumps using 
many parts, The Colorado 
Diaphragm Pump 
advantage efficiency. Fewer 
parts mean less friction surface, 
less lubrication, less lost motion 
and greatly reduced parts re- 
placement cost. 


Diaphragm Pumps are made capacities 
ration, operating 250-ton plant 500 G.P.M. Quadruplex. facilitate changing dia- 
Uravan, expanding and will after phragm and lessen unbalanced weight, the yoke which the 
the first the year bring into operation diaphragm bolted made welded steel. Stroke quickly 
and easily adjusted. For thick pulps, sewage, etc.; available 


found with vanadium carnotite ores. for alkaline acid solutions 


STANDARD SIZES—motor belt drive: Simplex and Duplex; and 
Simplex, Duplex, Triplex, Quadruplex. Other sizes needed. Prices request. 


High-Grade Gold Ore Found 


also manufacture: Lowden Dryers; Skinner Multiple 
Old Georgia Mine Hearth Roasters; Ball, Rod and Tube Mills; Diaphragm 
recent “gold strike” the old Pumps; Smelting Equipment, Crushers and Rolls. 


Calhoun mine, near Dahlonega, Ga., 

early November, considered Canadian Locomotive Co., Ltd., Kingston, Ontario, Can. 
the Georgia Department Vancouver Iron Works, Ltd., Vancouver, Can. 
Natural Resources, after brief exam- Work Trading Corp., Manila, 


point where fault had inter- Head, Co., (So. Africa) Ltd. Johannesburg 
sected the vein, after which the fault COLO., S.A. Head, Wrightson Co-, Ltd., Stockton Tees, Eng. 


and the vein appeared identical. The Clyde Engineering Co., Ltd., Granville, 


The vein was about in. wide and ex- 

ceedingly rich visible gold for length 

about foot. Three holes were shot 

adjacent the vein, and was revealed 
that the concentration continued. Major 

Graham Dugas, operator the mine, 

has suspended further development pend- RON WOR 

United State Geological Survey and 

member the staff the Georgia De- OMPANY 
partment Natural Resources, for 
more complete investigation. 
December, and Mining Journal 
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THIS PICTURE 


tells the 


For “MOPPING UP” and 


many other Mine Uses the 
BYRON JACKSON 


PNEUMATIC SPONGE 
UNSURPASSED 


Uses compressed air usual pres- 
sures. Operates any position: 
lowers water within inches 
bottom sump; will pass %-inch 
solids. Single stage, weight only 
pounds. 2-Stage available 


for higher heads. 

Special Mining Representatives 
will supply you with details: 
EYLER-GREENAWALT CO. 


Paso, Texas 


ATKINS-KROLL 
Manila, Philippine Islands 


Established 1872 


BYRON JACKSON CO. 


Dept. MI-221 
Berkeley LOS ANGELES Bethlehem 


MICHIGAN 


Drilling Continues 
Calumet Hecla 


Company seeks add reserves—Cop- 
per companies apprehensive any reduc- 
fion present 4c. copper tariff 


recent interview with commit- 
tee the Calumet Chamber Com- 
merce, James MacNaughton, president 
and general manager the Calumet 
Hecla Consolidated Copper Company, 
stated his company has been and still 
seeking new orebodies through dia- 
mond drilling and other methods. Hope 
held out that some undiscovered de- 
posit may found which can suc- 
cessfully mined. Some the orebodies 
the company’s lands, such the 
Osceola, Centennial, and Calumet amyg- 
daloid, are low grade and cannot 
profitably mined the price copper 
has averaged the last few years. Mr. 
MacNaughton said that mining develop- 
ment Africa has produced mines that 
can lay down copper New York 
6c. per pound; that the 4c. tariff 
copper protects American mines that 
extent, but that records show that even 
price has not been maintained. 
pledged his cooperation any steps 
which might taken bring other 
industries the community. 


IRON COUNTRY 


Shipments for Season 
Above 45,000,000 tons 


Activity during last quarter year due 
high rate steel output brings demand 
for ore higher than previously estimated 
—Some companies prepare for winter work 


Total ore shipments for the 1939 sea- 
son from the Lake Superior district 
against 19,549,909 tons 1938 and 63,- 
110,240 tons two years ago. Shipments 
November totaled 5,442,946 tons, and 
were 5,270,707 tons October. With 
the good rate shipments Lower 
Lake points during the last two months, 
estimated stocks hand May 
1940, will around 20,000,000 tons. 
This estimate based continued high 
rate activity the steel mills dur- 
ing the first quarter 1940. 


The opening session the legislative 
iron-ore interim commission created 
the 1939 session the Minnesota State 
Legislature heard warning from Dean 
Comstock the school mines 
the University Minnesota that un- 
less the iron range tax situation re- 
lieved, mining companies are likely 
abandon operations when high-grade ores 
are exhausted the area. Dean Com- 
stock member the commission. 


weather conditions extended the 
ore season considerably, and yet 
freezing weather has hampered any 
the ore operations. Stripping 


progress practically all the active 
mines and will continue until the 
weather halts this work. 


The Mesaba-Cliffs Mining Company 
now unwatering the mine, 
Taconite, Minn., for 1940 production. 


The Bennett mine, Keewatin, Minn., 
operated Pickands, Mather Com- 
pany, producing from underground 
and will continue stockpile during 
the winter. The company has placed 
orders for seventeen new Dart trucks. 
These will used the Albany, Biwa- 
bik, and mines. 


Evergreen Mines Company 
operating two drills the Alice mine, 
Eveleth. Hanna Company has 
shipped large electric shovel from the 
Wabigon Buhl one its coal 
properties Georgetown, Ohio. 


TRI-STATE 


Steady Zinc Production 
Being Maintained 


Some shafts being sunk lower ore 
horizons developed drilling Young- 
man Milling Company rehabilitating mill 
for tailings re-treatment 


Tri-State area averaged slightly less 
than 9,000 tons per week during Novem- 
ber, but shipments dropped off aver- 
age less than 8,500 tons per week with 
resulting small increase stocks 
concentrates bins. 


The Davis-Big Chief Mining Company 
sinking new shaft the southwest 
part the Pelicam lease, two miles 
northwest Picher, Okla. The shaft 
will put down the 248-ft. level, 
where new orebody has been developed 
churn drilling. Ore will treated 
the Bird Dog mill the 
Picher Mining Smelting Company. 
Claude Jones president the com- 
pany. 

Scott has lease for the clean- 
the old Brewster mine, mile 
southwest Hockerville, Okla., former- 
operated the Federal Mining 
Smelting Company. The ore will 
trucked miles the Brewster mill 
the Bilharz Mining Company, north- 
west Baxter Springs, Kans. 


Eagle-Picher Mining Smelting 
Company sinking new shaft the 
southeast part the Campbell lease, 
two miles southeast 
Okla. The shaft will put down 
the 115-ft. level, and the ore will 
treated the company’s Central mill 
near Commerce, Okla. 


The Youngman Milling Company has 
reconditioned the tailings re-treatment 
mill formerly operated the Young- 
man Youse Milling Company, just 
north Picher, Okla., Kansas, and 
will re-treat the tailings from the No. 
mill Evans-Wallower Zinc, Inc., 
situated one-half mile east the 
charge operations. 


Lawyers Lead Company 
will reopen the mill shaft its No. 
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lease, mile southeast Picher, Okla., 
according George Pearson, secre- 
tary-treasurer the company, who 
charge the company’s operations 
the district. Mining will carried 
the 170-ft. level, where promis- 
ing orebody was developed churn 
drilling. Approximately ten men will 
added the 100 men now employed 
the company. 


MEXICO 


Miners’ Cooperatives 
Urge Tax Changes 


Leaders national union seek quick aboli- 
tion per cent tax metal exports 
because mine cooperatives face shutdown 
Several cooperatives have already 
stopped operations 


Mining Mexico such bad con- 
dition because high operating ex- 
penses, excessive taxes, and meager 
profits that most cooperatives societies 
and many small companies will 
driven out business unless the govern- 
ment does something, and does quickly, 
public statements two authori- 
ties, Gregorio Perz and Ruiz Esparza. 
Senor Esparza, secretary general the 
national miners’ union, reviewing the 
situation, reported that cooperatives the 
union formed Sultepec and Monte- 
carlo, State Mexico, Zimapan, Hi- 
dalgo, and San Joaquin and Maconi, 
Queretaro, have been forced quit be- 
cause economic conditions and 
government relief. Nothing was done 
for these societies, the official declared, 
though they had often urged the fed- 
eral government lend them money 
and reduce their The union 
chief sees the early disbanding the 
society that for nearly three years has 
been running properties the British- 
owned Cia. Minera Dos Carlos, A., 
Pachuca, Hidalgo. The end very 
near, averred, for small companies 
the Campo Morado region, Guerrero, 
and the San Miguel del Campo, Rey 
Plata, and Afiler Plata Compa- 
nies, Chontalpan, State Mexico, for, 
because high costs and taxes and 
poor markets, they are arranging 
make presents their machinery and 
equipment the workers. Most the 
mines Guanajuato must close bad 
business keeps up, Ruiz Esparza warned. 
predicted early stoppages mines 
Guadalupe Calvo and Lamentos, 
Chihuahua, and Las Chispas, Sonora. 
The executive said that the situation 
complicated the dispute between 
and workers its Matehuala 
unit, San Luis Potosi, over the com- 
pany’s desire suspend operations, 
the ground that they are unprofitable, 
and the workers’ opposition that 
proposition. 


Warning given Federal Senator 
Luis Reyes, representative consider- 
able section mine workers, that unless 
the government annuls the per cent 
tax exports, general paralization will 
beset the mining industry. declared 
that the war has been bitter disap- 
pointment Mexican mining, for, al- 


mounted 
Erie 


The locomotive, 


assembly 
locomotive has gone into serv- 


ice the United States Gypsum 
Company’s mine Gypsum, Ohio. used gathering work. 


Its two 6-hp motors are units line G-E motors specially 
designed for battery operation—motors that reach new high 
efficiency, which extremely important where every fraction 
added motor efficiency means added dollars saved battery 
charging. Their high-torque-per-ampere characteristics minimize 
dangerous drains the battery heavy loads. 


The box holding the 48-cell battery rolls tracks and can 
pulled the side for exchange for easy inspection and for 
work either the battery the equipment located beneath it. 
Seats have been provided for rider both ends the locomo- 
tive. 


addition storage-battery locomotives, General Electric 
builds trolley and combina- 


DATA tion types various sizes 
and embodying special fea- 
Drawbar pounds tures meet practically 
gage— inches ments. Back this 
inches your service for your next 
type units. General Electric Co., 


United States Gypsum 
New Battery Locomotive 
Thrifty Power Consumer 


BUILDER MINE LOCOMOTIVES SINCE 1887 


GENERAL 


ELECTRIC 


290-14 


December, 1939—Engineering and Mining Journal 


| 


When pressure cylinder cracks, 
boiler springs sudden leak, head 
main-line gasket blows, risk prolonged 
shut-down costly price pay for care- 
less selection the repair method and 
material. Such emergencies must met 
quickly and accordance with thoroughly 
dependable engineering practice. 


repairs, made instructed 
the Smooth-On Handbook, are 100 per 
dependable, can made least 
time, with least effort, and absurdly 
low cost. Usually disassembling, re- 
newal parts and reassembling are required. 


Engineers can profitably keep small 
supply Smooth-On No. and Smooth- 
No. always available, Smooth-On 
repairs are 
and cheap,and 
tine work, pump cylinders sealed 
cut down with Smooth-On 


maintenance expense. 


you not know all that can ae- 
complished with Smooth-On, and want 
safe guide good repair practice, mail 
the coupon for free copy the 


Smooth-On 
book. This reference 
SMOOTH-ON 
CEMENTS 


helpful advice and 
diagrams for select- 
ing the best repair 
method for the indi- 
vidual job, and for 
applying Smooth-On 
the right way 
get the best results. 


Buy Smooth-On 
larger package from 
your supply house 
direct from us. 


SMOOTH-ON MFG. CO., Dept. 13, 570 
Communipaw Ave., Jersey City, 
Please send SMOOTH-ON HANDBOOK. 


work filled with 


the 
Motor Car Boat, 
Home, Factory 


Power 


though the prices-of general metals and 
minerals have gone up, that advantage 
more than offset drops the quo- 
tations silver and mercury, Mexico’s 
best mining products. The Reyes group 
has petitioned President Lazaro Carde- 
nas order the establishment 
autonomous department mines, con- 
tending that this the only way for 
adequate government attention the 
industry. There now mining de- 
partment the Ministry National 
Economy. But aver 
that this servige inadequate. They 
have also asked the President call 
soon possible national mining 
convention Mexico City which 
national and regional problems the 
industry can discussed. 


mining program the Mexican 
Government has been 
1934, when the six-year plan began, 
adopted for the second 
starting 1940, the Party the 
Mexican Revolution, 


organization, but with these 


tions: Only those groups miners who 
can demonstrate that they can finan- 
cially and otherwise successful with the 
enterprise shall organized into co- 
operative societies; mining companies 
must post adequate guarantee for 
indemnifications their employees when 
they have laid off because ex- 
hausted orebodies for other reasons; 
efforts must made compel Mexican 
industry use metals and minerals 
produced Mexico and obtain them 
directly from the producers, but cer- 
tain metals and minerals cannot ob- 
tained Mexico, their free importation 
shall allowed, but only amounts 
cover the requirements industry. 


has apparently settled labor 
trouble that beset its units Monter- 
rey, Nuevo Leon, Torreon, Coahuila, 
Avalos, Chihuahua, and Achotla, Guer- 
rero, for many months, with the making 
pact, approved the federal labor 
department, following conversations that 
started last May. The pact approved 
continues for two years ending June 30, 
1941, the labor contract for the units; 
payment the company the national 
miners’ union 200,000 pesos (about 
$41,000) for continuing the contract; 
restoration jobs, without loss senor- 
ity, employees who fill elective pub- 
lic offices union commissions, and 
reinstatement workers who were dis- 
missed result the strike last 
Aug. the Monterrey and Avalos 
units. The union use the contract 
cash payment either for salaries so- 
cial benefits, sees fit. 


Robert Genty, American mining man, 
was reestablished his rights the 
Coloradas and Oriental mining 
tracts, Amaculi, Durango, 
national Supreme Court upheld his ap- 
peal from the ruling lower tribunal 
that miners’ cooperative societies had 
the better rights the property. These 
cooperatives, most the members 
which are prospectors, must now yield 
the tracts the American. Genty con- 
vinced the high court that was first 
claiming the tracts and that had 
strictly abided the mining laws. 


CANADA 


Waite Amulet Mill 
Now Producing 


About 700 tons copper ore being con- 
centrated daily—Strike Privateer Mine 
settled Chromium deposit British 
Columbia being prospected 


The new 1,000-ton concentrator 
Waite Amulet Mines, northwestern Que- 
bec, turned over Oct. for the first 
less than 700 tons until other equip- 
ment has been transferred from the old 
500-ton mill, next spring. Copper con- 
centrates are now being made 
series zine flotation cells that will 
replaced later. Until the zine price 
more attractive attempt will made 
produce zine concentrate. the 
next twelve months Waite Amulet will 
produce estimated 30,000,000 Ib. cop- 
per, which four-fifths has been con- 
tracted for the British Government. 
The remainder will sold the do- 
market through the parent com- 
pany, Noranda Mines. 


reports net profit larger 
than for any similar period the com- 
pany’s history, for the first nine months 
1939, the record due largely in- 
come from the increasingly prosperous 
subsidiaries, Hallnor, Pamour, 
Canada Wire Cable Company. Month- 
steady about 10,000,000 Ib. 


Production Francoeur Gold Mines 
averaged $6.31 ton for the first nine 
months, with higher recoveries expected 
the final quarter the year follow- 
ing installation September cya- 
nide unit the 175-ton mill. report- 
president MacAlpine, recent ex- 
ploration efforts have resulted ore 
discoveries two points, one them 
the 400 level and the other dia- 
mond-drill holes testing 
north the mine 
workings. John Knox mine manager. 


Nov. Wood Cadillac Mines was 
added the list Quebee gold pro- 
ducers, when the new mill, rated 225 
tons daily, was first turned over. Mill 
Builders, Ltd., designed and completed 
the installation well within time limits. 


Senator Rouyn Mines, adjoining No- 
randa the south, actively develop- 
ing important orebody that was dis- 
closed last year series drill 
holes. Diamond drilling 
cated 188,000 tons $9.60 grade 
depth 500 with ore values tested 
below 750 ft., and the company plans 
install new hoist capable taking 
operations depth 2,000 ft. Pro- 
duction may started next spring 
good progress continues. 


Ontario 


Bellingham, president St. An- 


thony Gold Mines, reports ore length 
420 ft. the north end the 500 
level. One stope has been opened 
width ft. ore that averages 
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$13.50 ton. November the 150- 
ton mill resumed operations after 
30-day shutdown while the new hydro- 
electric power plant was being com- 
pleted. Ore reserves are about 175,000 
tons. 


Lake Gold Mines, the Gou- 
dreau district, undertaking ex- 
plore the first several good areas out- 
side the main mine workings. ‘The first 
objective 2,100 ft. west the main 
shaft and the long drive now out 
more than 1,600 ft. the first nine 
months this year Cline Lake ore has 
averaged $9.62 ton, with costs 
$5.53. 

Berens River Mines, the Favour- 
able Lake district northwestern On- 
tario near the Manitoba border, the 
latest gold producer the province 
and the farthest north. also ranks 
fourth among Canada’s. silver mines, 
the ore averaging about oz. silver 
each ounce gold. the end the 
year the mill, starting Sept. ex- 
pected its rated capacity 
225 tons day. Silver recovery 
should per cent, with per cent 
for the gold content. The value 
nual production anticipated up- 
wards $800,000 gold and million 
ounces silver. President Henry 
DeWitt Smith, Newmont Mining Cor- 
poration, which has invested about $1,- 
250,000 this difficult and isolated en- 
terprise. Banghart mine man- 
ager. 


British Columbia 


The action the British Columbia 
Department Labor, which George 
Pearson Minister, immediately 
prosecuting the strike leaders the 
Pioneer Mines, the Bridge River area, 
for what the department alleges 
illegal strike, appears have had 
beneficial effect subduing gratuitous 
labor agitation the province. the 
company’s Pioneer Bridge River prop- 
erty, its main producer, the shutdown 
said for indefinite period. 
The dispute the Privateer mine, 
the Zeballos area, has 
amicably and operations this proper- 
have been resumed under normal con- 
ditions. 


The operation the new 25-ton mill 
Central Zeballos Gold Mines ex- 
pected commence about the end 
this year. The prospect obtaining 
the necessary machinery from the 
definitely more hopeful than one 
month ago. 


the Privateer mine, work was sus- 
pended for short period about the end 
October, owing dispute between 
the management and the employees re- 
garding the discharge shift boss. 
This stoppage, which appeared have 
been engineered almost entirely the 
local subsidiary the was set- 
tled quickly and the men have returned 
work without any increase wages 
and without reinstatement the dis- 
charged shift boss. 


the Cariboo district, production 
the Island Mountain mines during Oc- 
tober was 1,887 oz. gold from 
tonnage milled 4,045, which 
gold price $38.50 (Canadian curren- 
per oz. amounts about $72,000. 


EASIER INSTALL. The 
Wedge Bond installed with 
couple hammer blows, yet 
provides permanent, posi- 
tive mechanical and electrical 
joint. the words one chief 
electrical engineer, ‘‘Despite 
its ease application our dis- 
trict electricians feel they really 
have bond which gives them 


positive 
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SPEEDS BONDING TIME. 
recent trial installation the 
Wedge Bond resulted 
average installation time 
seconds per bond. This includ- 
drilling reaming the rail, 
placing the terminals the 
holes and hammering the 
wedge pins into permanent 


engagement. 


EASY RECLAIM IN- 
SPECT. blow with the 
hammer from the other side 
the rail will release the wedge 
and the bond terminal. Bonds 
removed can re-installed 
time and again. This feature 
permits easy removal and easy 
replacement the terminal for 


inspection. 


Cost-Saving Equipment for 


DREDGES MILLS 


Designed and Built Pan-American: 


Mark after Bulletins you want, send 
this advertisement with your name and ad- 
dress. will send the Bulletins promptly. 


FOR DREDGES: 


(hydraulic) 


FOR LARGE CAPACITY GOLD AND BASE 
METAL OPERATIONS: 


Kraut Flotation 


FOR MILLS: 
Pulsator (hydraulic) 
Jigs for Gold Mills 
FOR INTERMEDIATE AND SMALL MILLS, 
ESPECIALLY GOLD: 
Kraut Flotation 
FOR INDUSTRIAL HEAT AND POWER: 
Oil Burners— 
Name 
Addres 


City and Country. 


Pan-American Engineering Co. 


Metallurgical Testing—Field Consult- 


ing Service Mills and Dredges— 
Latest Placer Recovery Methods 
820 Parker St., Berkeley, 
Cables: PANCO 


for New 
Bulletin Ne. 


tells you how save money hav- 
ing your ore tested BEFORE you build 
your mill. Read the article 
Ore Test Tomorrow’s Flowsheet... 
and see how modern ore testing 
laboratory can help you. 


Complete Mill Equipment 
“From Crusher 
Equipment 


River District, C., that has been shut down for several weeks 
due labor troubles. the background McGilvary Pass 


the Atlin district comes re- 
port that excellent results are being 
obtained from the placer operations 
Boulder Creek, the McDames area, 
which Messrs. Barrington and Walsh 
are charge. reported that, from 
averaging ft. depth, $70,000 
gold was recovered the end 
September. 


the Similkameen district, Hedley 
Mascot Mines reports net operating 
profit for the third quarter the year 
$23,626. According Dr. Dolmage, 
consulting geologist for the property, 
recent development work has disclosed 
two orebodies good grade, and meas- 
ures exploit them are now under way. 


discovery chromium ore near 
Okanagan Lake has been reported, and 
interests from Kelowna are investigat- 
ing the commercial possibilities this 
find. 


The annual convention the British 
Columbia Division the Canadian In- 
stitute Mining and Metallurgy, which 
was held Vancouver from November 
the 17, was unqualified suc- 
cess, the attendance, spite some 
dislocation industry due the war, 
being greater than last year’s figure. 
Notable visitors were Blaylock, 
the Consolidated Mining Smelting 
Company, Thorne Calgary, pres- 
ident the Institute, George Bate- 
man, secretary the Mining Associa- 
tion Toronto, and Dean Milnor Rob- 
erts the University Washington. 


Alaska 


Award contract under the Stra- 
tegic Materials Act for 25,000 long tons 
chromium ore Dorothea Reddy Mo- 
roney, San Francisco, per 
long ton unit, was announced Nov. 
the Procurement Division the 
Treasury Department. The ore 
produced Seldovia, Alaska, and 
was quoted United 


States Army General Depot, New Cum- 
berland, Pa. The contract aggregates 
$846,000. Previous bids for chromium 
ore, opened Oct. 20, were rejected, 
they did not comply with specifications. 


British Purchasing 
Commission 


CENTRAL organization, the Brit- 
ish Supply Board, has been set 
the United Kingdom Government for 
the purpose coordinating purchase 
supplies Canada and the United 
States. Colonel Greenly, chair- 
man the board, will have headquar- 
ters Montreal, Canada. 

Purchases Canada will made 
through the Canadian War Supply 
Board recently established the Can- 
adian Government under the chairman- 
ship Wallace Campbell. Orders 
the United States will placed 
British Purchasing Commission under 
the direction Arthur Purvis. Mr. 
Campbell and Mr. Purvis will mem- 
bers the central organization Mon- 
treal. 


AFRICA 


Government Considers 
Mining Loans 


South Africa may help companies threat- 
ened with shutdown because the war— 
Storke shaft Roan Antelope nears com- 
pletion 


dispatch from Johannesburg states 
that the South African Government 
considering proposal that advance 
those gold mines which are 
unable reach the production stage due 
the war having made difficult, 
not impossible, for them obtain funds 
from England. The desire overcome 
the possibility any the prospects 
being obliged suspend operations be- 
cause lack funds. 
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Roan Antelope Copper Mines reports 
net profit £1,372,204 for the year 
June 30, this comparing with £1,575,- 
068 the preceding year. Production was 
smaller, 68,262, against 75,253 long tons, 
due the operations quota regula- 
tions. The operating cost copper 
was again reduced, being per 
long ton, against £22.151 the preceding 
year; and the total cost, including re- 
placement and obsolescent reserves, was 
£24.252, against £24.809 per long ton. 
Ore reserves were increased 26,988,102 
tons last year, total 110,426,774 
short tons averaging 3.428 per cent cop- 
per. The increase resulted from dia- 
mond drilling, 
ment, and the addition the pillar ore 
under the Luanshya River for which 
method mining has been devised. 
the beginning the war Roan was 
producing the rate 5,753 tons 
copper monthly, and this has been in- 
creased 6,300 tons monthly. The 
Storke shaft nearly completed and 
already used for hoisting rock from de- 
velopments. The drift the 820-ft. 
level has reached point 12,503 ft. west 
from the Beatty shaft. Milling costs 
have been reduced and the recovery 
copper has increased 86.81 per cent. 
Smelting costs were also reduced. Plant 
expansion and improvement are con- 
tinuing, capital expenditures last year 
amounting £234,115. This 
preparation for the larger volume 
production justified the increased 
ore reserves. 


Rhodesian Selection Trust, paying 10d. 
against 9d., the only Rhodesian cop- 
per company increase its dividend 
this year. this drew slightly 
its carryover from the previous year. 
But has just, not present legal, 
claim against the Government for the 
return, indirectly considerable por- 
tion the money paid taxes. Under 
the terms the new tax law the divi- 
dends paid Mufulira Copper Rho- 
desian Selection Trust, Rhokana, and 
British South Africa Company are taxed, 
and then the same money taxed again 
when Rhodesian Selection Trust pays 
dividends its shareholders. Such 
double taxation apparently was not in- 
tended, and the Chancellor the Ex- 
chequer about review the matter. 
This new law made necessary for 
Mufulira set aside for taxation near- 
one half last year’s net profit 
£1,041,431, and now has been 
selling its copper the British Gov- 
ernment for £46 per long ton while the 
world price close £60 per ton. There 
every confidence that these matters 
will soon satisfactorily adjusted, 
many other holding companies are sim- 
ilarly overtaxed. 


Corporation’s profit for the 
year June was £2,116,398, against 
£2,166,692 the previous year, decrease 
about £50,000. Production was 82,- 
501 long tons copper, comparing with 
76,275 tons the year before, and 31,691 
tons last year’s output was refined 
electrolytically before being shipped. 
Its sales cobalt increased largely, 2,- 
247,562 lb. cobalt being sold alloys 
and refined, against 1,662,771 lb. The 
total operating cost per long ton 
refined copper was £25 16s. 8d, and 
blister copper £22 17s. 3d. reserves 
calculated the end the year are 


Open that 
Behind Your Mechanical Loader 


Why not realize the most possible advantages from 
use mechanical mine car loaders? equip- 
ment which will— 


one car when serving the loading machine. 

Save power cost moving cars from loaders. 

Save time loading machine crew. 

Spot empty one-half minute from time previous 
ear loaded. 

Require few minutes install remove 


The Canton Mine Car Transfer now successful 
service tunnel jobs various points the United 
States. can built fit your conditions service. 


For further information please fill coupon below, 
giving your specifications and conditions. 


AMERICAN MINE DOOR COMPANY 


2055 DUEBER AVENUE CANTON, OHIO, U.S.A. 


. 

. 


PAYS for 
ITSELF 
and saves 
other 
Equipment 
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2055 Duevet Avenue: Canto": transfer x0 out 
Cat 
Track 


DEISTER PLAT-O 
VIBRATING SCREEN For 


Powerful high-speed vibrating mechanism. 
Screen cloth automatically held under uniform tension. 
Any one screening surface changed without disturbing remaining decks. 


Cushioned vibration. 


DEISTER MACHINE CO. 


1933 Wayne St. 


Ft. Wayne, Ind. 


Canadian Licensee and Manufacturer: 
Manitoba Bridge Works, Ltd., Winnipeg 


Small 
Cableway with native operator 
digs 400 tons placer gravel 
per day Br. Guiana jungle. 


Simple Sauerman Drag Scraper 
machine stores and reclaims 
crushed phosphate rock 
World’s largest drying plant. 


more than quarter century, 
Sauerman Cableways, Drag Scrapers 
and Tower Excavators have been used all 
over the world, digging and moving earth, 
gravel, clay, blasted ore, coal and various 
bulk materials thousands different 
projects. 


Where materials have moved 
hundred feet more, Sauerman ma- 
chine cuts costs being able dig, 
haul and place the material continu- 
ous, straightline operation, doing away 
with the expense rehandling. One man 
controls the entire operation. 


Write for Catalog. 


SAUERMAN BROS., Inc. 


484 Clinton St., Chicago 


now 114,006,792 tons, having been re- 
duced from previous estimates allow- 
ing for ore pillars and corrections 
widths. The average grade reserves 
3.43 per cent copper. Exploration 
the Corporation’s concessions, covering 
3,200 square miles last year, failed 
locate mineral deposits value. 


Western Holdings has issued report 
which states that has discov- 
ered, drilling, zone which there 
are two reef horizons. These are desig- 
nated the Basal Reef and the Leader 
Reef. These evidently are further 
tested additional drilling. 


cured from the Union Government 
lease area approximately 4,769 
claims, the value which already 
practically proved adjacent drilling; 
but the unsettled international affairs 
have caused defer forming com- 
pany develop this ground. 


FINLAND 


Copper and Nickel Deposits 
Threatened War 


The invasion Finland the Soviet 
early December was marked 
concentration troops the northern 
part Finland, Petsamo, impor- 
tant seaport miles north large 
nickel deposits. Observers familiar with 
Russia’s mining industry believe her 
demands for nickel and copper well 
other base metals reach far beyond 
her ability produce them from her own 
mines. The metal-mining industry 
Russia admitted Soviet authorities 
one the most backward and 
inefficient their country, and, there- 
fore, observers believe Russia (with pos- 
sible benefit Germany) must now ob- 
tain supplies strategic metals 
posits which she fears will withheld 
from her the world markets, the 
European conflict spreads. 

The Department Commerce spe- 
cial Circular No. 401, Archibald 
Gray, secretary the American Le- 
gation Helsinki, Finland, points out 
that the Petsamo Nickel Company 
subsidiary the Mond Nickel Com- 
pany, England, which turn 
subsidiary the International Nickel 
Company Canada, and has been grant- 
40-year concession the Finnish 
Government. The ore averages 1.6 per 
cent nickel and 1.32 copper. 

Total copper ore reserves 
Outokumpu copper mines, controlled 
the Finnish Government, are estimated 
20,000,000 tons containing 800,000 
tons copper, one the largest deposits 
Europe. Production has been main- 
tained the rate 350,000 tons 
ore per annum. Other mining develop- 
ments Finland include the mine 
Orijarvi, with production ap- 
proximately 30,000 tons ore annually, 
which includes flotation plant having 
output about 1,500 tons per 
cent copper concentrate, 2,400 tons 
per cent zine concentrate, and 600 tons 
per cent lead concentrate. 
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Margaret Ionides. The Bobbs-Mer- 
rill Company. Indianapolis and New 
York. Pp. 460. Price $4. 


VOCATIONS mining engineers 
are diverse human interests. 
-Mr. Ionides and his daughter collaborat- 
ing popular treatise astronomy, 
pleasure record this addition 
excursions engineers into quite 
unrelated fields science and literature. 
amateur astronomers, both authors 
have combined produce enjoyable 
and informative book for the general 
reader, 


and Perrigo, and Bertrand, 
revising author. American Technical 
Society, Chicago, Ine. 
Price 


HIS interesting volume one 

the publisher’s how-to-do-it series, 
and the authors give com- 
prehensive picture approved shop 
methods, including construction and use 
tools and machines, details their 
efficient operation, and discussion 
modern production methods. The text 
simply written, and the many illus- 
trations, tables, and mathematical data 
relating lathe, milling, and slide-rule 
work will prove helpful both the full- 
fledged master mechanic and the student. 


THE MINERAL RESOURCES MANITOBA. 
George Cole. Published Man- 
itoba Economic Survey Board, Win- 
nipeg. 


REPORT 201 double-spaced 
mimeograph typewritten pages 
the Provincial Director Mines. 
comprises fourteen chapters, one devoted 
mining operations and another mill- 
ing, smelting and refining the Province. 
According Mr. Cole, the mines offer 
steady work good wages, support other 
industries, railway traffic, and 
add market nearer home for farm 
products. They have also helped ad- 
vancing aviation, the same time profit- 
ing it. 


NortH AGAIN For Edgar Lay- 
tha. Frederick Stokes Company, 
New York. Pp. 360. Illustrated. 


Price 

book tells the and fan- 
tastic story the exploration and de- 
velopment the mineral resources 
Northwest Territories. particular 
relates the radium-bearing 
blende deposits LaBine Point, Great 
Bear Lake, and the gold-bearing miner- 
als the Yellowknife district near 
Great Slave Lake. The author 
roving correspondent,” who goes where 


Pp. 412.. 


opportunity invites, recording 
servations and experiences. Obviously 
writes for popular consumption, be- 
cause the book lacks technical accur- 
acy. Mining engineers who read will 
want take frequent time out for 
long breath, because the author rushes 
headlong through his story, which loses 
nothing the telling, and his style 
and vocabulary are such leave the 
reader breathless. It’s good story; 
but would equally good without 
questionable embellishment designed 
make the reader gasp amazement. 


PUBLICATIONS 


RECEIVED 


The Gold Occurrences Southwest 
Pietersburg. Willemse. Bulletin 12, 
Geological Series, Geological Survey Di- 
vision, Union South Africa, Pretoria. 
Pp. 38, plus maps. Price 


Rhodesia. Report Rhodesia Chamber 
Mines for 1938. Published Bulawayo, 
Northern Rhodesia. agreement was 
reached for the amalgamation the two 
Chambers operating Southern Rhodesia, 
namely the one here reporting and the 
Chamber Mines, Salisbury, Inc. Pp. 58. 


Uganda Geological Survey. Annual Re- 
port, 1938, including geological map Pro- 
tectorate. Published Entebbe, Uganda. 
Pp. 40. Price 2s. 


Tanganyika Geology. Report 
the Geology and Gold Occurrences 
the Kahama Region.” Grantham 
and Temperley. Short Paper No. 21. 
Published Dar Salaam, Tanganyika 
Territory. Pp. 14. 


New Caledonia’s Mineral Industry, 
1938 (in French). Ph. Chartier 
Sedouy, chief the Service des Mines, 
Noumea, New Caledonia. Pp. 38. 


Theory Westco Rotary Pump. 
paper, Miyagi and Miyadzu, con- 
tained Vol. XIII, No. Technology Re- 
Sendai, Japan, 1939. 


Industria del Azufre Chile Depar- 
tamento Minas Petrolco, Santiago, 
Chile, Tomas Vila. comprehensive 
summary the sulphur industry Chile. 
Pp. 127. 

Australasian Institute Mining and 
Metallurgy, Proceedings, Vol. 144, June 30, 
1939, Pages 152, Published the Institute 
Melbourne. 


South Australia. Mining Review De- 
partment Mines for half-year ended Dec. 
1938, No. 69. Adelaide, 
Contains mining statistics for the 
year. Pp. 107. 


Canada’s Geological Survey, Ottawa, 
liminary reports: Paper 39-1, “Beaulieu 
River Northwest Territories,” 


Henderson: price 10c. Paper 39-2, 
“Opawica Lake and Lake Map- 
Areas, Territory, Quebec,” 
George price 10c. 
“Mackay Lake Area, Saskatchewan,” 
Keith; price Paper 39-5, “Snare 


Lord; price Paper 39-7, preliminary 


Gunning: price 

Investigations Ore Dressing and Metal- 
lurgy Province Quebec, 1937. Bureau 
Mines, Quebec, Canada. Pp. 138. 

Gold Mining Industry Canada, Sum- 
Review. Dominion Bureau Sta- 
Ottawa. Pp. 72. Price 
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Non-Ferrous Smelting and Refining In- 
dustry Canada, 1938. Dominion Bureau 
Statistics, Ottawa. Price 15c. 


Quebec Bureau Mines, Annual Report 
fer 1936, Part devoted the LaChute 
Map-Area and including “General and Eco- 
nomic Geology,” Fitz Osborne; “The 
Lowland Area,” McGerrigle; and 
Deposits, Grenville 
Township,” Fitz Osborne. Pp. 91, 
plus maps. 


“How Buy, Sell, and Burn 
Marsh, 5625 Kenwood Ave., Chicago. 
pamphlet. Pp. 97. Price $1. 


Industrial Hazards Static Electricity. 
Davis, 3927 East Admiral Place, 
Tulsa, Okla. Pp. Price 


Community Improvement Appraisal. 
the Work Program the 
WPA the National Appraisal Committee, 
Washington, Pp. 62. 


Leverett Lyon, Myron Watkins, and 
Victor Abramson. The Brookings Institu- 
tion, Washington, Pp. 519. Price 
$3. Vol. interpretation public 
economic policy the United States. 


The Silver Belt the Coeur Dis- 
Pamphlet No. 50, Idaho Bureau 
Mines and Geology, Moscow, Idaho. 


Geology and Ore Deposits Near Murray, 
Idaho. Shenon. Pamphlet 47, 
Idaho Bureau Mines and Geology, Mos- 
cow, Idaho. Pp. 44. 


Geology and Ore Deposits the Magnolia 
Mining District and Adjacent Area, Boulder 
County, Colorado. Albert Wilker- 
son. Proceedings Colorado So- 
ciety, Denver, Colo., Vol. 14, No. 


Shales and Surface Clays Ohio, 
Lanborn, Austin, and Downs 
Schaaf. Geological Survey 
Ohio, Columbus, Ohio. Pp. 281. Price $1. 


Bibliography and Index Geology and 
Mineral Resources Washington, 1814- 
1936,” Bennett. Bulletin 55, 
Division Geology. For sale Depart- 
ment Conservation and Development, 
Olympia, Wash., price 


Molding Sand Resources 
Northern Illinois, Preliminary Investiga- 
tigation 57, State Geological Survey, 
Urbana, 


“Electrolytic Manganese Metal From the 
Ores the Olympic Peninsula, Washing- 
ton,” Schatz. Bulletin Mining 
Experiment Station, State College Wash- 
ington, Pullman, Wash. Price 20c. 


United States Geological Survey has is- 
sued the following papers, sold the 
Superintendent Documents, Washington, 
C., the price stated: Water-supply 
Paper 836-D, “Ground Water the United 
States, Summary,” Meinzer; price 
Bulletin 906-A, “Gravel and Sand 
Deposits Eastern Maryland, Adjacent 
Washington and Baltimore,” with maps, 
Darton, price $1.25. Professional 
Paper 192, Geology 
with maps, price $1.25. 


The following bulletins have been is- 
sued the Bureau Mines, 
Wasington, (no charge): 

Measurement Pressures Rock Pillars 
Underground Mines. Part Leonard 
Obert. Report Investigations 3444, 
Bureau Mines, Washington, Pp. 15. 

Testing and Design 
Pp. 11. 

Carbon and Hydro- 
Jones and Scott. Pp. 10. 

Time Study Analyses Progress Report 
Quarry Shovel Loading. 3461. 
Thoenen and Lintner. Pp. 24. 

Time Study Analyses Progress Report 
Thoenen and Lintner. Pp. 26. 


Annual Report Mining Division, Fiscal 


Year 1939. 3470. Charles 
Jackson. Pp. 28. 


3469. 
Pp. 


Float-and-Sink Concentration. 
23. 

3478, “Dust Produced Dritling 
When Water Sprayed the Outside 
the Drill Steel,’ Johnson and Wing 
Agnew. 


Mining and Milling Methods and Costs 
the Black Hills Tin Co., Tinton, 8.D. 
Jos. Guiteras. Information Circular 
7084. U.S. Bureau Mines, Washington, 
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Efficient and complete precipitation metal from cyanide solution 
best accomplished with the Merrill-Crowe Process 
Clarification, De-aeration and Precipitation. Utilizing “Pre-Coating” 
the clarifying leaves, the Merrill-Crowe process effects substantially 
Perfect Clarification, which one the most important essentials 
efficient precipitation. Flow diagrams and complete information avail- 
able bulletin form—furnished request. 
The MERRILL COMPANY, Engineers, 343 Sansome Street, San Francisco, California 


Canada: 302 Bay Street, Toronto, Ontario 

Australia: Crossle Duff Pty. Ltd., Collins House, 
Melbourne South Africa: Frazer Chalmers 
(S.A.) Ltd., Cullinan Building, Johannesburg 


any operator who dulls from 100 rock bits per day, the Pacific 
grinding attachment has definite story money-saving possibilities. 
Orders and repeat business continually received from hundreds mining 
and contracting organizations attest its value. 

This outfit simple, practical and inexpensive. Can mounted 
almost any type grinding head. special form wheels needed. 
Accurately restores correct gauge and angle all detachable bits 
diameter. 


WRITE FOR DETAILS 


Priced $17.50 for attachment shown left. Full grinding unit, includ- 
ing 110-volt, single-phase, 60-cycle motor and grinding wheels complete, 

shown above, $75.00 Los Angeles. For other power require- 

ments, write for prices. For sale leading dealers. When ordering, 


sure specify thread size and make bit ground. 
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EQUIPMENT 
NEWS 


Seventeenth Chemical Exposition Has Interest 
For the Mining Industry 


Many new and improved pieces equipment were displayed that may find wider 
application the metal and non-metallic fields 


tion for the chemical and chemically controlled industries, the Seventeenth Chem- 
ical Industries Exposition held Grand Central Palace, New York City, during 
Dec. clearly showed the mine operator, metallurgist, and mining execu- 
tive the numerous uses which precious and base metals are applied for use 
the chemical industry and what refinements equipment have been made since 
the exposition two years ago. Among the large number exhibitors and the thou- 
sands items displayed the following brief description new and improved 
pieces equipment may arouse the interest the mine and mill smelter operator. 


Ace Glass, Vineland, J., dis- 
played line fiber glass filters 
sizes in. diameter. The fibers 
are made Pyrexglass variety 
different pore diameters. 


new development the Filtration 
Engineer, Y., the repuddling 
process that said virtually have 
universal application. The equipment 
used conjunction with continuous 
rotary drum-type filters induce great- 
dewatering filtered materials than 
has heretofore been possible with filters 
this type. The device subjects the 
cake periods vibration and con- 
trolled solenoid valves and timing 
unit. 

recent design low-submergence, 
low-discharge drum-type filter the 
Oliver-United Filter, New York, 


has been simplified and made more ac- 
cessible. The agitator can renewed 
easily, the rubber hose connections for 
piping are short, and the rubber cake 
deflector removable. 


The Silas Company, Philadelphia, Pa., 
exhibited American made porceline fil- 
ter candles and other shapes which fea- 
ture rapid filtration and easy cleaning. 
Five standard pore ratings are produced 
with filtering areas about 
sq.in. available. 


new machine known the Elec- 
tro-Float separator for the separating 
minerals and other materials having 
different electrical susceptibilities was 
presented the Separations Engineer- 
ing Company, New York, and developed 
the Sutton, Steels Steel, Inc., Dal- 
las, Tex. The Airfloat separator de- 


veloped the company for dry separa- 
tion minerals having different densi- 
ties has higher capacity and said 
have greater flexibility than earlier 
models and all-metal welded con- 
struction. 

New types power-transmission equip- 
ment were shown Stephens-Adamson 
Manufacturing Company, Aurora, 
The new Sealmaster ball-bearing pillow 
block and flange unit which features 
positive centrifugal labyrinth oil seal 
protect the bearings from dirt and 
retain the lubricant, and the company’s 
Saco speed reducer, attracted attention. 


CHUTE 


The company also showed its new 
Tellevel storage control, 
device that starts stops conveyors 
feeding solid materials bins. 


novel exhibit the American Air 
Filter Company, Louisville, Ky., was 
the full-size Type Roto-Clone dynamic 
dust precipitator made Lucite. 
was possible see how the dust pre- 
cipitated the blades the impeller 
and separated from the air. device 
that combines electrical precipitation for 
the removal smoke and dust particles 
from air, with automatic self-cleaning 
air filter which removes the larger 
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particles, was also shown this com- 
filter. 


Among electrical manufacturers, Louis 
Allis Company, Milwaukee, Wis., ex- 
hibited its Agusto-Spede motor that 
combination eddy current clutch 


squirrel-cage motor. mechanical con- 
tact said exist between the driving 
and driven members and the speed and 
torque variations are obtained con- 
trolling the magnetic excitation the 
clutch, thereby giving any desired slip. 

Falk Corporation, Milwaukee, Wis., 
exhibited power-transmission develop- 
ment known the Controlled-Torque 
Coupling, whose purpose act 
mechanical circuit breaker and shock 
absorber for the protection mechanical 
equipment. 

The Dorr Company, New York, showed 
its latest development known the 
Squarex clarifier with 


»> 


blade 


culation compartment for installation 
square sedimentation tanks either 
the central siphon feed type with 
peripheral overflow, the side overflow 
type. One the ring arms the rake 
mechanism equipped with special 
corner blade that positively and auto- 
matically controlled reach out 
into the corners the tank and move 
the sludge point where may 
picked the regular rotating arms. 


Westinghouse Electric Manufactur- 
ing Company, East Pittsburgh, Pa., dis- 
played new types explosion-resisting 
motors sizes from single-phase 
motors for compressors, pumps, blowers, 
ete., 500- and 1,000-hp. motors with 
self-contained, self-lubricated bearings. 

pump having method delivery 
control which permits discharge any 
rate between zero and maximum was 
featured the Aldrich Pump Company, 
Allentown, Pa. known the 
Aldrich-Groff “Power-Savr,” controllable 
capacity, vertical triplex, reciprocating 
plunger power pump. 

For hydraulic and chemical service 
the Bour Company, Elkhart, Ind., 
displayed its interesting Type self- 
priming centrifugal pump. The unit 
vertical position when operation. 
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the time proved corrosion 
resisting coating for metal 
surfaces. Gives longer, 
more complete protection 
substantial savings 
preparatory and applica- 
tion costs. Our representa- 
tive will glad make 
estimates and recommen- 


MADE ONLY 


THE NITROSE COMPANY, 


PEORIA, ILL., U.S.A. 


VANKOLITE 
The Perfect Bit-Metal 


Low temperature setting protects 
diamonds used HI-CASTE Bits— 
and provides the lowest diamond 
cost per foot. HI-CASTE Bits are 
available flat-faced and double- 
round-nose types. Also upon re- 
quest, any other standard shape, 
size, wall thickness, thread. Write 
for descriptive literature. 


special pivoted mount permits turn- 

ing the pump into horizontal 

position when necessary gain access 
plunger 


its interior. The open type impeller 
the only moving part the unit, 
and there packing gland and 

Crane Company, Chicago, 
played numerous new alloy valves and 
fittings for corrosive fluids. These valves 
and fittings are available with screwed 
ends sizes from in. Gate and 
globe valves with flanged end are avail- 
able from in. similar alloys. 
Materials used these various valves 
are chrome-nickel-molybdenum-steel, Mo- 
nel metal, nickel, and silicon bronze. 

Among control and measuring equip- 
ment was new and improved line 
temperature, pressure, flow 
level controllers offered the Brown 
Instrument Company, Philadelphia, Pa. 
The company featured 
recording potentiometer pyrometer con- 
troller, that both records and controls 
from two six temperatures from 
many thermocouples. 


Leeds Northrup Company, Phila- 
delphia, Pa., displayed several 


new items its new optical pyrometer 
said the only potentiometer type 
optical pyrometer for industrial use. 


The new Reactrol system for tem- 
perature control electric furnaces 
was exhibited the General Electric 
Company, Schenectady, 

Foxboro, Mass., 
had three new types remote trans- 


mission instruments also available for 
measurement and control distance 
from the point indication variables 
such flow and liquid level. 


Pebble mills and ball mills lined 
unlined with porceline 


blocks were shown Abbé Engineering 
Company, New York. The mill jacketed 
for heating with steam hot water 
for cooling with cold water. Stuffing 
boxes the unit can used for feeding 
liquids gases the grinding chamber 
these are required 
The mill intended for mixing 
grinding wet damp state any 
desired temperature pressure and for 
drying the same operation. 

Among the latest developments 
the Hardinge Company, York, Pa., was 
its new hydro-classifier, for fine sepa- 


ration, which swirling vortex 
water around the oversize discharge 
the center employed carry- 
ing fine with the coarse discharge. 
Other developments this company 
were improved overload release me- 
chanizer for the 


development for extremely close 
grading high capacity, for screen- 
ing greatly accelerated rate, 
screen made the Exolon Company, 
Blasdell, Separations the range 
from 250 mesh are claimed. 


The exhibit the International Nickel 
Company, New York, contained large 
number products made from nickel 
and nickel alloys such Monel and 
heat-treatable alloy used pumps and 
for ball, roller, and other types 
bearings. nickel said combine 
the corrosion resistance nickel with 
the mechanical properties heat-treated 
strong ordinary structural carbon 
steel when heat-treated. 
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complete pulverizer, with main 
motor, feed-drive motor switches and 
extension cords having capacity 
150 lb. medium hard material per 
hour was shown the Pulverizing 
Machinery Company, Roselle Park, 
Known the Bantam Mikro-Pulverizer 
the unit may dismantled less than 
minutes without wrench. 


Syntron Company, Homer City, Pa., 
displayed feeder that may said 
combination vibratory feeder, 


conveyor, and constant-speed belt con- 
veyor suspended from scale which 
operates sensitive electric valves con- 
trol the discharge the vibratory device. 


New features the End-Shak testing 
sieve shaker the Newark Wire Cloth 
Company, Newark, J., include 
automatic ‘time switch for controlling 
the period test and the use rubber 
vibration-isolation feet prevent trans- 
mission vibration. 


The Exact Weight Scale Company, 
Columbus, Ohio, displayed its recent 
development, the Dustite bag holder for 
use sacking scales. The entire bag 


opening completely closed and held 
tight one operation, the dust-tight 
feature secured spring-loaded plates 
that seal the bag ears. 


new type suspended screen known 
the Gyroset, the vibration which 
secured mechanically without the 
use offset weights, was exhibited 
the Productive Equipment Company, 
Chicago. Available one-, two-, and 
three-deck models sizes ranging from 
ft. ft., the units may 
either suspended supported 
leaf coil springs. 


General Electric Vapor Lamp Com- 
pany, Bloomfield, J., presented several 
forms and sizes new fluorescent lamps, 
whose sources generate ultra-violet radi- 
ation within the tube means 
mercury vapor are. These lamps are 


factors 


that “add up” 


BETTER, LOWER-COST 
MATERIALS HANDLING 


Difficulties experienced with the con- 
ventional method charging rever- 
boratory furnace are eliminated with 
Jeffrey-Traylor electric 
veyors. Designed without mechanical 
wearing parts any kind, this type 
equipment uniquely fitted for such 
rigorous, hot and severe service without 
the usual costly operation and mainte- 
nance. Spot feeding possible any 
place, any time and, being entirely 
electric, the flow sinters, ores, etc., 
can regulated desired. J-T con- 
veyors, screens and feeders represent 
opportunity for improving operations 
and reducing costs your plant. 

SEND FOR CATALOG NO. 


describing detail the various appli- 


DESIGNED FOR MINING ENGINEERS 


engineers who thoroughly know all the 
requirements, designed this high grade machine; and 
supervised its special rugged construction assure long 
years dependable service, outstanding performance and 
the maximum economy operation. Write for detailed 
information. 


Consult Southwestern any type 
ENGINEERING CONTRACTING MANUFACTURING 


SOUTHWESTERN ENGINEERING CO. 


4800 Santa Ave. Los Angeles, California 
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ELECTRIC 
SOUTHWESTERN BALL MILL 


FEEDER 


Completely 


Controls 


the flow any size material from 
Storage Bins, Hoppers Open- 
Dump Chutes Crushers, Con- 
veyors, Screens, etc. 


High efficiency. Low main- 
tenance and power consumption. 


Furnished sizes suit your op- 
eration. Scalping unit fit your 
chute desired. Send full particu- 
lars for recommendation. 


ROSS SCREEN FEEDER CO. 


Rector Street Victoria Street 
New York London, 
U.S.A. England 


MARK ren, 


Our engineers are ready all times 
assist you the selection cars 
best suited your purpose. Typical 
the many types Koppel cars available 
for mining and quarry operations 
the Tray-Type Quarry Car. The absence 
doors and the attendant operating 
mechanism results very low main- 
tenance costs for this type quarry car. 

Built for heavy duty, the ends are 
specially braced and sturdily rein- 
forced. Capacities range from 
cubic yards. For complete details 
write for special Quarry Car Bulletin. 


(KOPPEL DIVISION) 
GRANT BUILDING PITTSBURGH, PA. 


PRESSED STEEL CAR COMPANY, INC. 


said produce about three times 
much light per watt, for example, 
incandescent lamp. 

The new all-vision face piece gas mask 
the Mine Safety Appliances Company, 
Pittsburgh, Pa., was exhibit together 
with other safety first equipment 
interest the chemical industry. 


BULLETINS 


Portable Hammers. Van Dorn 
Electric Tool Co., Towson, Md. Bulletin 
describes and illustrates the 
line portable hammers for use 
rock, wood metal. Pp. 20. 


Acid-Proof Tanks. The Stoneware 
Co., East 42d New York, 
Bulletin 404 describes and illustrates the 
manufacturer’s storage and mixing equip- 
for acids and corrosive chemicals. 

p. ¢. 

Electrical 
Motors, Los Angeles, Calif., describes 
and illustrates the manufacturer’s equip- 
ment for bearing lubrication. Pp. 


Centrifugal 
Blower Corp., Connersville, Ind. Bulletin 
120-B11 illustrates and describes the com- 
single- and multi-stage centrifugal 
blowers and exhausters. Pp. 

Geophysical In- 
strument Co., Washington, Circular 
facturer’s Type earth resistivity appa- 
ratus for shallow depths. Pp. Cir- 
cular the company’s radium 
detector: Pp. 

Welding. Electric Co., 12818 
Coit Road, Cleveland, Ohio. The manu- 
facturer presents bulletin 
entitled “101 Welding Ideas for Low-Cost 
Maintenance.” Pp. 16. 


Geophysical Apparatus. Geophysical In- 
strument Co., Washington, 
describes and illustrates the manufac- 
turer’s geophysical apparatus Type 
for relatively shallow depths. Pp. 
describes the Geiger counter- 
type radium detector. Pp. 


Dust Collectors. Research Corp., New 
York, and Western Precipitation Corp., 
Los Angeles, have jointly issued bulletin 
describing and illustrating application 
the manufacturers’ dust collecting equip- 
ment. Tables covering the collection ef- 
ficiency particles various sizes 
various velocjties collectors ranging from 
in. ft. diameter, are presented. 
Pp. 


Oilless Bronze Bearings. Rhoades 
Metaline Co., 50-17 Fifth St., Long 
Island City, Bulletin describes and 
illustrates line oilless 
bearings. 15. 

Ball Mills. The Mine Smelter Supply 
Denver, Colo. Bulletin describes 
and illustrates the different sizes and de- 
signs Marcy mills, auxiliaries 
feeders, amalgamators, and others, 


INDUSTRIAL NOTES 


Announcement has been 
Vanadium Alloys Steel Company and 
Philip both Latrobe, 
Pa., that the litigation between them 
cemented hard carbide compositions has 
been settled and the suit has 
been terminated. Mr. McKenna has been 
licensed continue the manufacture 
and sale cemented hard carbide com- 
positions under the name McKenna 
Metals Company, Latrobe, Pa., 
tofore. 


Cullity, who has been Manila 
for the past year charge the opera- 
tions the Southwestern Engineering 
Company the Philippine Islands, re- 
cently returned Los Angeles. 
Stein, who has been leave absence 
from the Manila office, has returned 
Manila manager. 
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Case Even number loads, with 
one the center loads placed beyond 


the center span. The deflection 


that load 


Case Even number loads placed 
symmetrically the center the span, 
deflection center 


2 


The difference 


Note that the formula for 
difference not actually constant, 
except for horizontal spans, in- 
volves the tension which, have 
already seen, variable for inclined 
spans. the following 

Ordinarily only the first and the last 
these formulas need used. The 
other two might useful for solving 
special problems. 

Applying Equation the span 
from horizontal coordinate 
1,400 (Fig. 8), have: 


1,770 
1,400. 
47,000. 


horizontal spacing loads. 
17°04 184 ft. 


4.56 
4. 
1,400 


With one load the center, there 
-will seven loads the span spaced 
148, 332, 516, 700, 884, 1,068, and 
1,252 ft. from the left support. 

Substituting formula (3), 
have de- 
flection from inclined chord, and from 


formula (5), 
184 
47,000 184) =10.37 


The first difference the center 
the span one half the second differ- 
5.18. 

Table there are seven columns 
with the center entered 


the fourth center column the 
fourth row. The second differences are 
entered all the columns the 
second row and the first difference 
for the center loads, between the third 
and fourth and the fourth and fifth 
columns the third row. filling 
out the table necessary start 
from the center and work both ways. 
The rest the first differences are cal- 
culated adding the second difference 
each preceding first difference, and 
the rest the deflections are 
lated subtracting each second dif- 
ference from the preceding deflection. 
For comparison, deflections 
assuming uniform loading and uni- 
form tension are entered the fifth 
row, and deflections as- 
suming uniform loading, but corrected 
for tension each load, are entered 
the sixth row. 


Track 


angle 


the OARB, 
where the deflection angle 


Fig. 10. Force diagram showing forces acting 
the point support the track cable. 
and are tangent the cable the 
point support and are equal the ten- 
sion the cable 


Comparison Methods Calcula- 
tions—The two methods for ealeulat- 
ing deflections and the method for 
inclined span are given here 
show the close approximation all 
results. The formulas used connec- 
tion with the principal second 
difference, although independently 
derived, are fundamental the same 

wmn 
parent differences are only refinements 


formula (1) 


The ap- 


Table 

Distance from left support.......... 148 332 516 700 884 1,252 
Second 10.37 10.37 0.37 10.37 

second difference. Tension 

Deflections assuming 

uniform loading and uniform ten- 

28.4 54.4 70.0 75.1 70.0 54.4 28.4 
Deflections ‘calculated assuming 

uniform loading but corrected for 

varies from 47,000 48,623...... 28.4 54. 69.4 74.1 53.0 27.5 
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taking into the con- 
centrated loading. From Table 
apparent that differences deflection 
steeply inclined span are more impor- 
tant than differences due concen- 
trated loading. 

The effect concentrated loading 
becomes more important where 
riers large capacity are used. 
such eases, would advisable 
use formulas especially for 
spans where necessary deter- 
mine the deflection with more than 
ordinary accuracy. 

All subsequent this 
paper will based the assump- 
tion uniform tension and uniform 
loading. 

Determination Height and Loca- 
tion Towers—The eable elevations 
for the whole line are caleulated and 
plotted the profile (Fig. 8). From 
this profile, apparent that there 
sufficient clearance all points ex- 
cept horizontal coordinate 2,200. 
The ground elevation this point 
10,210 ft. and the elevation 
10,222.1 ft. This leaves 
clearance only 12.1 ft., which 
not sufficient. tower located 
this point and the cable elevations are 
and plotted accordingly. 
the profile, the position the 
without the tower shown 
broken line and the position with the 
tower place full line. The 
proper location for intermediate strue- 
tures not always apparent 
this, and sometimes more detailed 
study the profile required de- 
termine the most advantageous 
tion. 

Ordinarily, tower must only 
high enough provide minimum 
ground clearance. However, the gen- 
eral ground profile 
coordinate 1,400 horizontal coordi- 
nate 2,800 concave. This complicates 
the problem, owing the fact that 
the tower minimum height 
essary provide ground clearance 
only, the will lift out the 
saddle when the line partly un- 
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loaded during strong winds. There 
definite rule for determining the 
height such towers. Some tramway 
plot construction curve 
determined using tension equal 
times the working tension and 
build the towers that curve. 


The elevation the construction 
eurve horizontal coordinate 2,200 
determined follows: 

Working tension 47,000 

Tension for construction curve 
times the working tension 70,500 

Inclination the chord from sup- 
port horizontal coordinate 1,409 


10,480—10,050 

2,800—1,400 

Using formula (1), deflection 


horizontal coordinate 2,200 
tan 17°04’—49.1 
10,246.6 


elevation 
coordinate 2,200 10,210.0 
Difference 36.6, 


the height tower necessary 
build the construction courve. 

Calculation Weight Towers 
—The weight cables tower can 
first caleulating the 
angle deflection the tower and 
then finding the resultant force due 
the tension the cables. The 
tion angle the formula 

the vertical angle the tangent 
the cable the point support. 
the between the 
ends the span, the span, and 
the deflection the center. 

For the tower horizontal 
nate 2,200, consider first the 
angle the tangent the cable 
the upper side the tower. 

600 

=10,480—10,246.6= 233.4. 

the deflection the cen- 
ter the span and from 
formula (1) (using working tension 
ft. Tower changes from 


14.2—233.4 
Then, tan 
176.6 
600 


and (the negative sign 
the tan shows that the angle the 
other words positive angle.) 

For the angle the lower side 
the tower: 


Edward B.: Tramways 
and Cableways”. Mining Engineers’ Hand- 
book, Peele, ed., 1927, Vol. 26, 
1745. 

Robert, Formula (7): Mining En- 
gineers’ Handbook, ed., 1927, 1747. 
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800 
196.6 ft. 


from formula (1) 
24.2 ft. (tower changes from 17°04’ 
13°48’). 


Then tan 300 
800 and 20°08’. 


Therefore, the deflection angle 
20°08’ 3°44’, and the 
angle between tangents 
3°44 

Fig. 10, the tangent the 
the lower side the tower 
and the tangent the 
the upper side the tower. 
and are equal, and 
sents the tension the then 
the parallelogram OARB will 
represent the direction and magnitude 
the resultant which also the 
weight the tower due the 
This solved algebraically 


angle. 
For the tower horizontal 
3°44’ 
nate 2,200, 1°52’ 


47,000 


This the weight the loaded side 
the tower, assuming uniformly dis- 
tributed weight the cable. varies 
the loads approach and leave the 
tower. 

Design 
formula (7) found that the de- 
flection angles structures 
zontal stations 1,400 and 2,800 are 
20°22’ and 21°31’, respectively, and, 
towers must used those points 
instead towers having 
support only. 

designing break-over tower, 


first necessary decide the de- 
gree curvature and the length. Each 
these factors will depend upon the 
other and both will depend upon the 
built. the erest the ridge very 
sharp, may necessary use 
short structure with short radius 
curvature; whereas, the crest long 
and rounded, would more desir- 
able and probably necessary use 
longer one with longer radius 
curvature. with 
large radii curvatures are more de- 
sirable, but their cost greater. There- 
fore, would seem advisable use 
large radius curvature con- 
sistent with tram construction 

Once the radius curvature de- 
cided upon, the length the structure 
and the elevations the saddles are 
very much the same the 
length and coordinates 
railroad highway some 
the length first and from this 
the radius 

Fig. 11, and are the 
tangents the cable the assumed 
point support horizontal coordi- 
nate 2,800. Since the deflection angle 
21°31’ and wish build break- 
over tower having points support 
each which the cables will de- 
flected from 34° 44°, tower 
six bents six points support will 
required. these points sup- 
port are placed about ft. apart, the 
structure will about ft. long, 
measured along the curve the rail, 
or, decide upon something definite, 
say ft. each side the assumed 
support measured along the tan- 
gents. 

(To continued) 

Excerpted from Bureau 
Mines Information Cireular 6948, en- 
titled “Aerial Tramways the Min- 
Metzger. 


Figure 11.—Typical rail structure 


C.L. bent 


bent 


C.L: bent 


C.L. bent 
C.L. bent 


N 
Elevation Feet Elevation Feet 
10,480.00 10,478.99 
Chords AB, BC, CD, and feet 
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The tower must designed that 
the will be, nearly 
sible, tangent the curve points 
and The vertical angles the 
tangents the cables these points 
will slightly different from those 
the tangents the point but for all 
practical purposes, could use the 
latter. However, the true tangents can 
very closely approximated from 
the formula 


which the vertical angle the 
tangent the cable given distance 
from the point assumed support— 
angle the inclined chord from the 
assumed support the support the 
other end the span—21°15’ the 
lower left side the support and 
the upper right side 
the support. the deflection 
from the point support, 


wmn 
cos 


formula 


Since measured along the tan- 
gents the must reduced 
horizontal distance for computing 
the deflection Since the angles 
the tangent are not known, the angles 
the inclined chord will sufficiently 
close. 


cos 8°—40’=47.5 


13.78 44.7 555.3 
support. 


13.78 47.5 482.5 
21°05’ 
support. 


For the vertical angle the tangent 


sin 21°15’+-3.9 
eos 21°15’ 
and 


(8) 


For the angle the tangent 


sin 8°30’—3.4 
and =4°28’, 
The total deflection angle 25°26’ 


—4°28’ 20°58’, the deflection 
angle each bent point support 


(8) 


20°58’ 


The radius curvature 
tan the total deflection angle 


The distance between the centers 
the bents their points intersec- 


tion with the the radius 
curvature sin the central angle 
for each bent sin 2°05’ 48” 
9.48 ft. 

the structure built that each 
bent will normal the tangent 
the curve its point intersection, 
the first bent (bent the 
Fig. 11) will angle 
25°26’ from the vertical, shown. 
The inclination the rest the bents 
will follows: Bent 25°26’. 
Bent 

Note that the inclination for bent 
also the vertical angle the tan- 
right the assumed support. The 
the center each bent each point 
support are from the ele- 
vation the assumed point support 
and from the deflection angles 
each these points. 

Elevation (see Fig. 10,- 
480.00 and, from Fig. 11, Elevation 
10,480.00—24 sin 25°26’ 10,- 
469.69. Elevation 10.473.45. Ele- 
Elevation 10,481.87. Also, the ele- 
vation 10,480.00+24 sin 4°28’ 
10,481.87. 
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High and Low Rollers—On most 
break-over towers, the rollers for the 
traction cable are placed high enough 
that they will just under the 
grips the pass. These are 
commonly overhead rollers, 
distinguished from rollers that are 
placed some below the 
The object overhead rollers 


traction 
rollers 


traction 
below 
carriers 


Fig. showing relative position trac- 
tion cable and carrier for overhead rollers and 


low rollers rail structure short radius 


eliminate excessive stresses 
the and carriages. Fig. shows 
carrier approaching rail structure 
short radius, and Fig. shows 
solution the acting 
the when the rollers are 
below the From this, 
apparent that the acting the 
and the carriages due tension 
the traction nearly twice 
great the due the weight 
the load alone and the total 
three times great the weight 
the load. Also, the tension the 
traction cable about per cent 
greater than the normal tension would 
be. Fig. also shows the position 
the traction cable for overhead and low 
rollers. When overhead rollers are 
used, the traction cable kept nearly 
parallel the track eable for all 
and, practically all excessive 
strains are eliminated. 

Special Problems—A rather 
problem arises when the eables enter 
terminal steep negative angle. 
there much tension the traction 
cable, there lift the 
off the cable the rail they 
enter leave the terminal. Fig. 
shows two ways which this uplift- 
ing action taken care of. the 
traction cable kept parallel the 
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track cable roller placed very 
low, and the dip the rail brings the 
carrier down that the grip passes 
under the roller. 

The arrangement shown has 
been found satisfactory when the 
tension the traction not too 
great, although there uplifting 
action over considerable distance 
and places where impractical 


carriage 
Channel 


action 
confined these 


Position 


wheels 


Uplifting action con- 


“Rollers 


works successfully without guides 
hold-down any kind installa- 
tion Colorado where the cables enter 
the lower terminal angle 
about 28°; but this the termi- 
nal the lower end the system, 
where the traction tension 
minimum. With proper guides and 
hold-downs where the uplifting action 
most intense, would undoubtedly 
work with greater traction tension. 


Carriage wheels held 
iron hold-down 


Carriage wheels 
weight carrier 


Fig. 14.—Hold-down rollers used terminals the lower end steeply 
inclined spans. 


Weight loaded carrier 
G7, Tension traction cable 
below grip 
normal the track cable and 
the position traction cable 


the parallelogram 
GN= Force normal track cable 
and represents the strain 
the carriage 
above the grip 


Fig. diagram Fig. for low 


Power—Power developed 
formula 

Where distributed weight 
the loads only. 
the vertical distance be- 
tween terminals. 
the speed the traction 
feet per minute. 
total weight all 
moving parts (loaded 
carriers, empty carriers, 
traction cable, and ter- 
minal machinery). 

Then term fL, negative when 
power required and positive, when 
power generated. 

Friction may divided into line 
friction and terminal friction. Line 
friction due the rolling friction 


ing friction the carriage wheels and 
the rollers the structures. The co- 
efficient friction for each these 
items and also for terminal machinery 
necessarily different. The coefficient 
friction used the formula, is, 
therefore, the coefficient for the sys- 
tem whole. Power required 
overcome friction will vary from about 
per cent per cent the total 
power required. 

Conditions 
costs—The cost aerial tramways 
varies greatly for different sections 
the country. Tramways having capa- 
cities tons per hour have 
been built for little $4.25 per 
This cost can approached 
only countries where possible 
get abundance skilled labor 
reasonable rate, and where 
possible deliver all materials the 
points where they are used 
truck some other low-cost method. 
The other extreme probably repre- 
sented southwestern Colorado, where 
thing required and where much the 
material for construction purposes 
(even water for must 
delivered pack animals. 
country such this, dependable 
tram will cost $10 per foot more. 
lighter and less substantial tram 
might built for foot, but such 
tram could not depended 
operate successfully during the severe 
storms that prevail that country 
during the winter months. 

Table shows the cost’ equip- 
ment for tramways 
American make for 
100 tons per hour. The data not 
include the cost in- 
stallation costs. For lines requiring 
braking and control equipment, $175 
$850 must added. 

Construction and installation costs 
vary greatly according topography 
and the availability labor and ma- 
terial. They may amount little 
the equipment costs countries 
where the topography favorable 
and the supply labor and material 
plentiful. regions less favorable 
they may amount two three times 
the equipment costs. 


This cost based new material. 
C.: Aerial Tramways: 


the carriage wheels and the bear- Trans. Vol. 92, pp. 875-973. 
Table 
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INE ventilation was dis- 

much more fifteen 

twenty years ago than 

now, yet today there 
are tendencies connection with 
(in fact, numerous ventilation systems 
have been installed recent years) 
indicating that the lessons learned 
bitter experience the past either 
have been forgotten have not been 
brought the attention the pres- 
ent generation. Possibly the mining 
man today considers that condi- 
tions have changed much that ex- 
periences the past cannot 
repeated today. any rate, seems 
desirable restate some the prin- 
ciples that were understood more 
less the past and attention 
some dangers connection with pres- 
ent-day trends practices. 

Some the more seriously danger- 
ous trends mine ventilation are the 
placing the main fan underground 
coal mines, hazardous practice 
and one likely cause disaster 
becomes widespread; the placing 
the main fan underground metal 
mines somewhat hazardous but 
mines. many recent main-fan in- 
stallations the surface coal 
mines the fan has been placed 
direct line with the mine opening—a 
hazard, inasmuch the fan likely 
ously the event explosion. 
The main fan for coal mine should 
fireproof housing and should offset 
least ft. from the line the 
mine opening, and explosion doors 
that can opened easily should 
provided relieve pressure ex- 
plosion should occur. Many 
mines, partly reduce air-dustiness 
and partly prevent formation ice 
working shafts, are installing ven- 
tilation systems with the working 
shaft return air. This extremely 
hazardous where the workers must 
transported through the shaft, because 
filled with poisonous gases and the 
men the mine may trapped 
killed. Safety demands that the man- 
hoisting shaft safeguarded 
being built either intake down- 
east air with provision for pre-heating 
winter, or, preferably, the man- 
hoisting shaft should essentially 
neutral air flow, with only 
enough fresh air keep free 
gases undue cold humidity, other 
shafts openings provide ingress 
for fresh air and egress for vitiated 
air. 


Most mine-ventilation installations 
are intended achieve only some 
these objectives and consequently fail 
protect the mine worker the 
mine anything like the extent they 
should; and often the slipshod 
poorly planned and operated ventilat- 
ing system menace either safety 
health, both. fact, many 
the worst disasters both coal and 
metal mines have been due glaring 
defects elaborate and_ relatively 
costly mine ventilation systems and 
installations. 

Effective ventilation underground 
workings requires the establishment 
and maintenance such control 
air currents that the 
workers may work safety with 
maximum comfort and efficiency and 
without impairment health; and 
that the mine openings may made 
subject such flow air re- 
move from the workings ordinary 
times harmful gases and dusts; and 
that times emergency, such 
fire explosion, there may 
lated much little air may 
desired, covering portions the 
mine the mine its entirety. 


Essential Feature 


Control air flow absolutely 
necessary any ventilating system, 
and this essential feature obtainable 
only the installation mechani- 
operated fans and other venti- 
lating devices, such doors, overeasts, 
and regulators. Every mine, large 
small, coal metal, 
equipped with fan from the outset. 
Although much has been written about 
natural ventilation, and many claims 
have been made that mines 
there sufficient natural air flow, 
there are few, any, mines, coal 
metal, where natural ventilation sup- 
plies anything like adequately safe 
healthful conditions for 
ground workers even ordinary 
times; and times fire explo- 
sion mines that depend natural 
ventilation are virtually helpless. 

Although ventilation and its control 
have almost always been deemed 
integral part coal mining, metal 
mines have rarely paid much attention 
condition accident. Yet metal mines 
actually have least great need 
coal mines. The coal mine must re- 
move the dangerous, explosive gas 
methane well fumes from explo- 
sives, and some places other gases, 
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nitrogen. Metal mines have much 
greater necessity remove fumes 
from explosives because much larger 
unit quantities are used; frequently 
have oceasion remove nitro- 
gen, and other gases from strata; and 
even the coal miners’ explosive gas, 
methane, found oceasionally. 
addition, air currents are 
urgently needed many metal mines 
reduce the excessively high humid- 
ity and temperature frequently 
found them but rarely present 
coal mines. The immense quantities 
minutely fine particles rock dust 
that float the stagnant air metal 
mines and that are largely responsible 
for miners’ consumption and other 
diseases prevalent among metal 
miners many regions could re- 
moved largely adequate ventilation. 
The more less generally accepted 
that coal miners have rela- 
tively healthful and that 
many metal miners contract diseases, 
such lead poisoning and miners’ 
sumption, and either die early life 
are incapacitated middle age, 
due almost wholly the superior work- 
ing conditions frequently found 
coal mines, chiefly due ventilation. 

Our larger metal mines are compar- 
able many respects immense 
office building hotel. The various 
levels correspond the floors the 
building, that mine they 
are 100 ft. more apart vertically 
and building they are ft. 
apart; the drifts and corre- 
spond the halls and and 
the raises, stopes, and other working 
faces the offices and sleeping rooms. 
There the difference, however, that 
the mine there are openings 
correspond windows the outside, 
and only too frequently openings 
between working places correspond 
interior doors between offices 
rooms, which thus leaves only one 
opening the working place. gen- 
eral, the present practice, even the 
better-ventilated metal mines, 
currents air flow along 
the main drifts and 
sponding halls and corridors 
building), with only such amounts 
air going into the working places 
might expected seep diffusion 
into the rooms building all 
outside doors and windows were 
tightly closed and the one door the 
hall was left open. The workers are 
usually engaged some fairly strenu- 
ous such drilling, tim- 
bering, and shoveling, which fills the 
air with fine dust (the most danger- 
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ous kind); possibly they set off 
some dynamite bring down rock 
ore, thus liberating not only clouds 
fine dust but also smoke laden 
with poisonous gases; and only too 
frequently the surrounding walls are 
damp and have temperature 
deg. 100 deg. F., even more, and 
the stagnant air the place has 
temperature deg. 100 deg. 
even higher, with relative humidity 
100 per cent. 

Coal mines usually are required 
law have ventilation system, but 
many mines compliance with the 
provisions the law anything but 
complete, and due largely this 
fact that accumulations explosive gas 
ignite coal mines every 
year, sometimes with heavy loss life. 

Approximately order their 
affect air metal mines are: (1) 
movement, (2) temperature, (3) rela- 
tive humidity, (4) gases, and (5) 
dusts. coal mines the order im- 
would probably be: (1) 
movement, (2) gases, (3) dusts, (4) 
relative humidity, and (5) temperature. 

The matter movement air 
from the surface, through the working 
faces places, and then back the 
surface, all means the most im- 
portant consideration effecting ade- 
quate ventilation mines and pro- 
the health and forwarding and 
maintaining the working efficiency 
the underground workers. adequate 
quantities pure air are directed 
the places where men work, most 
the requirements health and many 
the demands safety will well 
served. 

Temperature underground air 

affected temperature outside air 
varying degree, depending depth 
and extent workings, air velocities, 
and other considerations; temperature 
mine air definitely affected 
underground rock and water tempera- 
tures, quantity air flowing, 
oxidation (or decay) timbers, coal, 
and ores, and mine fires. also 
affected greater less extent 
friction due velocity flow, 
moving ground, firing shots, and 
heat from lights and from breathing 
animals. Heated air obtained from 
other mines and from electric motors 
and other machinery may seriously 
affect the local temperature air 
underground workings. 
Relative humidity underground 
air affected some extent hu- 
midity surface air, but much more 
vitally moisture walls under- 
ground workings and especially 
water dripping through the air. Quan- 
tity, temperature, and velocity air 
flowing also ultimately affect the hu- 
midity underground air. Water 
used drilling, wetting ore coal 
mine surfaces, sprays and 
water blasts, also contributes mine- 
air humidity. 
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Gases found mine air may 
come from surface air, from breath- 
ing men and animals, from lights 
used, from firing explosives, from 
compressed air used with machines 
blowers, from operation various 
kinds machinery, and from various 
coal, rock, other strata encountered, 
well from mine fires. 

Dusts found metal-mine air are 
derived largely from dry drilling, 
blasting, shoveling mucking, tram- 
ming dumping rock ore, timber- 
ing and hauling. Probably well over 
per cent all metal mines have 
siliceous material ore containing 
walls and hence have siliceous dust, 
which, far known, the most 
dangerous all dusts, especially 
when taken into the lungs large 
quantities the extremely finely di- 
vided form thrown into the air 
dry drilling, blasting, and mucking. 
Certain siliceous dusts seem have 
far less injurious effects than others 
essentially the same composition. 


Other Dusts Harmful 


Dusts other than siliceous char- 
acter, though thought not 
definitely and immediately dangerous, 
are nevertheless likely harmful 
ultimately, especially present 
the air finely divided particles and 
large quantities. The dusts cer- 
tain soluble lead ores affect workers 
through skin absorption well 
through breathing. Dust coal mines 
through processes somewhat 
similar those metal mining, 
addition those under- 
cutting, overcutting, shearing, 
and much dust now being created 
various kinds mechanical load- 
ing devices. Coal dust may ex- 
plosive under some conditions and 
addition has health hazard, and its 
presence large quantities air 
greatly reduces visibility; this, 
turn, adds the danger working 
coal mines. 

Some general conclusions are given 
the following: 


mining, appears that venti- 
lation, fire protection and prevention, 
health, safety, and efficiency are close- 
interrelated, and conditions, instal- 
lations, and equipment connection 
with any one these considerations 
may vitally affect one all the 
others, detrimentally otherwise. 

There least much reason 
for providing adequate ventilation for 
most metal mines for providing 
ventilation for coal mines, though 
metal mines rarely provide ventila- 
untoward condition occurrence; 
coal mines, the other hand, usually 
ventilate more less adequately from 
the beginning. 

Every mine, coal metal, should 
have mechanically driven fan 
fans (placed preferably the sur- 
face) fireproof housing and 


pable reversing air currents with 
minimum delay. Metal mines 
well coal mines should provide fan 
ventilation from the start the open- 
ing avoid dangers from explosive 
other fumes, dusts, and heat, and 
provide fresh air workers. Mines 
that rely natural ventilation are 
likely have periods when air 
culation sluggish ceases utterly 
reverses direction; and time 
fire so-called naturally ventilated 
mines are almost invariably de- 
cided disadvantage through inability 
control the direction air flow. 

Ventilation should under defin- 
ite, constant supervision, preferably 
one person, who should report 
the highest officials. Each mine should 
ventilated wholly within itself; in- 
dangerous, inefficient, and 
tory. Any mine employing more than 
200 persons should have one more 
persons working exclusively ven- 
tilation health, safety, and efficiency 
are protected adequately. 

Ventilation probably the most 
effective practice, though 
ranks second wet methods under 
some conditions. Where ventilation 
can applied effectively, dust can 
removed from the air its 
tration can kept diluted 
render almost harmless workers; 
ventilation can minimize dust hazards 
almost all kinds, sponta- 
neous combustion, though may en- 
hance hazards dust explosibility 
some instances. some cases ven- 
tilation should induced exhaust 
methods, but others forced blow- 
ing systems are the more effective, 
particularly underground work 
places having high-temperature air 
due rock dripping water other 
condition, such rapid oxidation 
difficult obtain really effective ven- 
tilation such work tunneling and 
metal mining usually, because ordina- 
rily but one opening driven instead 
having workings pairs, coal 
mines, where fresh air flows one 
opening and return contaminated 
air the other. Conditions caused 
dust may the use paral- 
lel openings many tunneling and 
metal-mining operations the future, 
and, notwithstanding the violent ob- 
jection this suggestion will raise, there 
are good reasons for believing that 
many instances there would 
definite monetary savings the paral- 
lel-opening system were used. 


(To continued) 


Reprinted from Bureau 


Mines 7047, written 


Harrington, chief Health and Safe- 
Washington, This paper was 
presented before the Western Safety 
Conference, Los Angeles, Calif. Sept. 
12-16, 1938. 
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THE first installment this 
article, which was published 
the March, 1939, issue, certain 
general conclusions 

mine ventilation were set forth 
the author, Harrington. Further 
conclusions, summarizing the situation, 
are given the following paragraphs: 

Dry drilling unquestionably 
the dustiest work mining, tunneling 
and quarrying, and continues 
used far too much the United 
States; certainly, dry drilling 
allowed all, should done only 
with auger twist drills with the 
simultaneous use up-to-date dust 
traps. Wet drilling, practiced 
the United States with water forced 
drawn through the drill steel 
means compressed air, now under 
fire producing relatively large 
quantities dust, even though the 
material floating the air usually 
wet; some this un- 
deserved but some legitimate. 
The trouble due largely the fact 
that the holes are collared started 
dry and, some eases least, are 
drilled dry for several inches after 
starting, and the dust created this 
dry starting impregnates the usually 
stagnant air the ordinary under- 
ground-tunnel metal-mine working 
place for much not most the 
working shift. Sometimes the driller 
drastically limits the amount water 
sent through the drill steel and, while 
nominally drilling wet, the actual 
practice closely approximates dry 
drilling with compressed air which 
flows through the drill steel and 
out the drill hole and into the air 
the working place undue quanti- 
ties water-entrained dust particles. 
When the drill out repair, the 
driller may allow far too much com- 
pressed air flow through the drill 
steel. 

When present types wet drills 
are used properly, the dust from 
drilling can kept within reasonable 
limits, and this actually being done 
numerous alert and conscientious 
mining and tunneling companies. 
Some companies the United States 
and Canada are experimenting with 
rock drills that not allow com- 
pressed air through the drill 
steel but require the water 
through the steel its own 
pressure. Such drills are said pro- 
duce less dust than the usual types 
which water sent through the 
steel compressed air; but the new- 
type drill has been used rela- 
tively little the United States 
Canada. air dustiness can 


kept well within safe limits mod- 
ern types wet drills are operated 
with and judgment and 
wet with plenty clean, dirt-free 
water; the drills are kept good 
repair; the proportions water 
and air flowing through 
the drill steel are regulated adequately 
the exhaust from the drill pre- 
vented from impinging 
dusty surfaces muck piles, floors, 
walls, timbers, thereby throwing 
dust into the air; and if, far 
feasible, the drilling upper holes 
holes, whether drilled dry wet, are 
relatively heavy producers dust 
the air working places. 

Although there are regulations 
the United States prevent dust for- 
mation drilling, these are not al- 
ways observed, and this espe- 
cially small mines prospects. 
Miners, while recognizing the dangers 
from dust, often prefer take the 
risk rather than endure the slight dis- 
comfort extra trouble using pre- 
cautionary methods devices; and 
mine and State officials seem feel 
that, unless the miner will aid pro- 
tecting himself, they cannot him 
protect his own health and, 
dentally, that his family. Dust- 
prevention devices proved success, 
such modern self-rotating wet stop- 
ers, should entirely supplant dry drills 
and their use should upon 
both miners and operators metal 
mines, large and small, irrespective 
the silica content the rock being 
drilled. There absolutely valid 
excuse for dry drilling modern 
metal mining, and date work- 
able device available for removing 
dust dry drilling underground 
mines. 

Next dry drilling, blasting 
more finely divided dust 
thrown into working places through 
bringing down rock mining, quarry- 
ing, and tunneling than anything else; 
and, addition throwing violently 
into the surrounding air immense quan- 
tities finely divided dust, blasting, 
with the heavy charges explosive 
required many mining and tunnel- 
ing operations, also impregnates the 
surrounding air well the muck 
piles with considerable quantities 
poisonous gases, such carbon mon- 
oxide, oxides nitrogen, and, some 
kinds rock, hydrogen sulphide and 
other dangerous sulphurous fumes, 
practically all which such 
quantities and under some 
circumstances asphyxiate per- 
sons who may breathe them cause 
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serious illness, often more less per- 
manent. Many persons who have 
studied the dust disease 
are the opinion that the breathing 
even small quantities percentages 
extraneous harmful gases such 
monoxide, oxides nitro- 
gen, and hydrogen sulphide, inflames 
otherwise adversely the re- 
spiratory organs, especially the lungs, 
and makes them much more easily and 
readily harm from the 
breathing dust particles. 

Past blasting practice most cer- 
tainly must modified and reformed 
the employer avoid heavy pen- 
charges due the legis- 
lation diseases (one 
being dust disease) the laws the 
various States. all feasible, 
the working shift off shift, 
and the dust- and gas-laden air should 
removed thoroughly diluted be- 
fore the men return work. 
course, ventilation an_ essential 
agency cleansing the air where 
blasting has been done, but addition 
being ventilated, the place should 
thoroughly wetted (walls, floor, 
roof top, and timbers) before blast- 
ing done, and water blast should 
used during and after the blasting. 
The region should wetted thor- 
oughly upon return the face region 
after blasting, and the muck pile 
should kept well wetted all times 
while loaded out, the water 
not only lays the dust, but also either 
absorbs otherwise aids diluting 
eliminating harmful poisonous 
gases that follow blasting 
usually the blasted material. 
general, the larger the quantity 
explosive used, the more finely divided 
the blasted material, the more heavily 
the air will impregnated with dust 
and smoke, and the greater will the 
quantity poisonous gases left the 
place; methods should used 
that will tend reduce the quantity 
explosives used and gases and 
dust produced. 

that the use stemming some 
types blasting plugs now available 
will more definitely confine the explo- 
sive, and hence its efficiency 
and reduce the quantity explosive 
used and also reduce the amount 
poisonous gas produced and possibly 
reduce the violence the blast and 
its tendency raise dust and dissemi- 
nate into the surrounding air. And 
would well for users explo- 
sives investigate types explosives 
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that are known give off minimum 
quantities harmful gases detona- 
tion and use them; also, the discon- 
tinuance the use fuse and the 
substitution blasting would 
aid reducing the amount poison- 
ous gases from blasting. Explosives 
that have been held storage too long 
that have been stored under unfavor- 
able conditions moisture tem- 
perature are likely give off maxi- 
mum quantities harmful gases, 
they detonate all; hence, utmost 
should taken the storing 
explosives see that they are not 
held too long before being used. 


10. Though finely divided dust 
mines probably the chief cause 
miners’ now recog- 
nized that there may other factors 
almost and equal influence, such 
high temperatures and humidities, 
harmful gases, and lack air move- 
ment, all which remedied 
readily ventilation. appears 
that with dry-bulb temperature 
below deg. F., mine working places 
may comparatively comfortable ir- 
respective air movement relative 
humidity. However, the presence 
air heavily depleted oxygen (say 
below per cent) impregnated 
with gases such CO, oxides 
nitrogen, any all which may 
blasting, may produce un- 
comfortable unsafe conditions; also, 
such places may both uncomfort- 
able and unhealthful large quanti- 
ties finely divided dust are present. 


11. With dry-bulb air temperature 
above deg. F., comfort and maxi- 
mum working efficiency can at- 
tained only when the air moving, 
this being especially true the air 
has high relative humidity. The exact 
velocity necessary variable, de- 
pending largely upon the temperature 
and humidity. Saturated atmospheres, 
nearly blood temperature, may 
made endurable and even con- 
siderable extent comfortable pro- 
viding sufficient velocity movement. 


12. still air metal mines with 
and 100 per cent relative hu- 
harmful effect persons completely 
rest; but, with even moderate work, 
body temperature likely rise 
over 100 deg. F., blood pressure 
fall and pulse beat rise 
materially. still air, with tempera- 
tures 100 deg. and with 
more than per cent relative humid- 
ity, even when the body practically 
rest body temperature rises quickly, 
reaching over 102 deg.; blood pressure 
likely fall rapidly, pulse beat 
increase abnormally and very 
sensitive even slight exercise, per- 
spiration very profuse, and dizzi- 
ness, physical weakness, mental slug- 
gishness, and headache are likely 
experienced. When even light work 
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attempted, these symptoms are 
likely augmented greatly. 

13. Relative humidity, even 
the saturation point, does not appear 
efficiency until the temperature runs 
above deg. F.; and 
movement supplied, high relative 
humidity not particularly harmful 
until the temperature well over 
deg. 


14. With the exception blind-end 
working faces, mine air general 
not particularly deficient quality. 
However, the air blind-end faces 
drifts, raises, winzes, and 
stopes metal mines likely 
deficient oxygen and high nitro- 
gen CO, and possibly CO, oxides 
nitrogen, other impurities. There 
are many record asphyxia- 
tion metal mines from these gases. 
Similarly, dead-end unventilated places 
the dip, the rise, the level 
coal mines may become depleted 
oxygen through absorption the coal 
timbers, through intrusion ex- 
traneous gases, nitrogen, carbon diox- 
ide, methane. 


Stagnant Air Heightens 
Effect Impurities 


15. stagnant air, comparatively 
small quantities impurities, such 
0.3 per cent more 0.02 
per cent more CO, oxygen 
slightly below per cent, cause head- 
ache, dullness, and distress, and this 
particularly true when the tempera- 
ture above deg. However, 
these small quantities impurities 
are not likely noticeable when 
there perceptible movement the 
air. 


16. Frequently blind-end working 
faces mines, and more particularly 
metal mines, have air depleted 
oxygen that candle will not burn 
and carbide other lamps must 
used; hence, oxygen below per 
cent and CO, may run several per 
Occasionally entire mines are 
found with this condition, which many 
mine managers regard satisfactory. 
There absolutely question that 
men working atmosphere that 
will not support combustion 
candle cannot work with maximum effi- 
ciency and that their health will very 
likely suffer 
safety all times endangered. 

17. Mines with cool working places 
that allow men work top speed, 
especially are 
likely extremely dangerous 


health workers unless provision 


made remove explosive fumes and 
other gases and fine dusts from work- 
ing places with ventilating currents. 
Mines with high temperatures (above 
deg. F.) and high humidity (above 
per cent) are likely lose from 
per cent much per cent 


the efficiency workers; and 
workers are likely become unhealthy 
ultimately unless moving currents 
air are supplied working places. 
Unhealthfulness and inefficiency are 
hastened and intensified fine dust 
present, especially siliceous dust, and 
blasting done, especially when 
men are the mine. 


18. Many accidents mines are due 
deficient ventilation. Failure re- 
move smoke and fumes from explo- 
sives prevents proper inspection 
working places make them safe, 
and, addition, many men have been 
asphyxiated explosives fumes. 
hot, humid, stagnant air men are 
lack ability think clearly 
quickly, they may faint and 
killed; also, there are numerous in- 
stances where men have been known 
have dropped dead hot places, and 
underground workers have 
been killed upon going into unventi- 
lated places which the oxygen con- 
tent the air has been reduced any 
several ways when ventilation has 
not been maintained. 


19. When the temperature the 
air above deg., mere movement 
the air working places more 
important than anything else giv- 
ing adequate ventilation, provided the 
air reasonably free noxious gases 
and dusts. 


20. Flowing air underground pas- 
sages rapidly takes the temperature 
the surrounding rock. The rate 
change variable and frequently 
high higher than deg. for 
every 100 ft. travel. The tempera- 
ture still air underground rarely 
varies more than few degrees from 
the temperature the surrounding 
rock water. 

Rock temperature underground gen- 
erally increases with depth, the rate 
increase varying from deg. 
more per 100 ft. depth certain 
districts the western part the 
United States but 1/2 deg. 1/3 
deg. per 100 ft. depth other 
regions, both the United States and 
foreign countries. Rock temperature 
may vary the same depth differ- 
ent kinds material. copper sul- 
phide ore with quartz gangue 
mine the western part the United 
States had rock temperature several 
degrees higher than zine sulphide ore 
quartz gangue parallel vein 
about 200 ft. distant, both the same 
level and both practically free 
water. 

(To continued) 


Reprinted from Bureau 
Mines 7047, written 
Harrington, Chief and 
Safety Branch, Bureau ‘of Mines, 
Washington, This paper was 
presented before the Western Safety 
Conference, Los Angeles, Calif., Sept. 
12-16, 1938. 
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Mine 


THIS ISSUE, the 
the author, respecting mine 
ventilation, addition those 
set forth Parts and (pub- 

lished the March and April issues), 
are presented. These additional points 
are made follows: 


21. Water standing still flowing 
the floor mines readily communi- 
cates its temperature surrounding 
air; water dripping through the air 
quickly brings the air practically 
the temperature the water drippers, 
and profuse water drippers will deter- 
mine the temperature the air al- 
most irrespective rock temperature. 
Water temperature underground 
generally, but not always, the same 
that surrounding rock. 

The dry-bulb temperature air 
passing through fans frequently has 
inereased several degrees Fahrenheit 
and the relative humidity has auto- 
matically decreased. Small electrically 
driven fans with galvanized-iron 
other flexible tubing are 
being used widely metal mines 
earry air dead ends. The galvan- 
ized iron has the advantage allow- 
ing reversal air currents pull 
smoke out after blasting, then 
moving air workers after the 
smoke has been removed; moreover, 
does not decay fast canvas. 
general, the flexible tubing must 
used only foreing air the face, 
its advantages being low first cost, 
ready installation and removal, flexi- 
bility conforming bends turns, 
and ease repair. Moreover, because 
its ready installation and removal, 
the flexible tubing can brought close 
the working face ordinary times 
and removed easily prior 
blasting prevent its destruction. 
Either method readily admits plac- 
ing from 500 5,000 moving 
air per minute the working face 
comparatively small cost. The use 
these small fan-tubing units coal 
mines hazardous the extreme. 

23. Compressed air from the end 
air hose used extensively remove 
explosives fumes from faces 
ventilate hot, stagnant, 
workings metal mines. These 
blowers deliver about 100 eu.ft. air 
per minute, but its temperature rarely 
varies much over deg. from the 
temperature the rock and air 
the working place. Such compressed- 
air blowers are inefficient re- 
moval smoke gases, provide com- 
paratively little pure air, and cause 
very little reduction the temperature 
the surrounding air. Moreover, 


costs about 100 times much place 
working place cireulate like 
amount air ordinary ventilation 
methods. Compressed air used only 
coal mines and its use not only ex- 
pensive and inefficient, but also defi- 
nitely dangerous. 

24. Cooling air mines ef- 
water, refrigeration, rapid 
coursing air brought from the sur- 
face slowly through work- 
ings with cool walls, and exeluding 
air from hot abandoned workings and 
return air from 
workings. Water sprays are not em- 
ployed nearly much they should 
be; ice used slight extent the 
United States; refrigeration costly 
and found only very few mines; 
and the rapid coursing air currents 
from the surface, which can brought 
about most efficiently the establish- 
ment definite separate splitting 
systems, used only oceasionally, 
though quick, relatively cheap, 
and efficient. Failure seal aban- 
doned places having decayed timber 
and hot rock water sends much un- 
necessary heated and vitiated air into 
the mine, and re-using return air has 
the same effect. 

25. time fire mine, lack 
efficient ventilation system may 
disastrous. Each mine should have 
fans, which should placed 
inaecessible fire, have fireproof 
housing, capable quickly revers- 
ing air desired, and, pref- 
erably, installed the surface. 
There should definite system 
air splits such that fire one place 
may not necessarily fill the entire 
mine with poisonous fumes. This pro- 
vision vitally important, yet few 
metal mines have made even reason- 
able attempt establish this excellent 
safety feature. There should also 
system doors near shafts the 
levels leading from shafts such that 
the entire shaft may isolated read- 
ily ease fire, any part the 
mine may isolated from the shaft. 
the main haulage road hoisting 
shaft slope used transport 
workers into out the mine, 
should not return air; other- 
wise, lives are likely lost because 
poisonous gases ease fire 
explosion. The ideal system mine 
openings through which men travel 
must hauled hoisted have 
such openings essentially neutral 
air flow and supply them with only 
enough intake fresh air keep 
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them free gases and unduly 
air. 

26. Experimental work mines re- 
veals that after shafts that previously 
had ordinary exposed timbers are 
smooth-lined, friction generally will 
reduced such extent that per 
more additional air can 
handled the same power. Prefer- 
ably, least the intake air shaft 
should fireproof and, possible, 
all shafts heavily inelined openings 
that carry air through which men 
travel are transported should 
fireproofed, least and within 
several hundred feet the intersee- 
tion such mine openings with the 
surface. 

27. Though the establishing 
ventilation system for large mine 
variable, the cost operation 
not particularly burdensome 
will usually offset savings 
compressed air and inereased effi- 
ciency and health employees, which 
frequently will equal the entire cost 
the investment within few years. 
fire explosion oceurs, effi- 
ciently installed and operated me- 
chanical ventilation system 
value, and the absence 
such safeguard likely result 
heavy loss property and possibly 
life. 

The following regulations 
ing gases produced blasting have 
recently been issued the States 
New York and California respectively 


New York State Department Labor 
—Recommendations Committee 
Control Fumes Blasting 
Mines, Tunnels and Shafts: 


(a) Each containing explosives 
for underground use shall clearly 
marked larger type with 
the designation “Fume 1,” 
“Fume Class 2,” “Fume Class 3,” 
indicate the amount poisonous 
gases produced. The amount pois- 
onous gases produced shall the 
total volume carbon monoxide plus 
hydrogen sulphide emitted the Bi- 
such explosive determined tests 
according the standard procedure 
the United States Bureau Mines, 
which tests the gases emitted shall 
not contain more oxygen than suffi- 
cient burn the combustible gases 
their maximum oxidizable state. The 
amount poisonous gases produced 
per shall less 
than 0.16 for “Fume Class 1,” 
from 0.16 0.33 for “Fume 
Class 2,” and from 0.33 0.67 
for “Fume Class 3.” 


7 
7 
; 
: 
f 
q 


smaller than shall 
comply with the limits specified for 
the fume class the 
that explosive. 

(b) explosive other than those 
Fume Class shall used under- 
ground any operation, except that 
conditions any operation war- 
rant, the Commissioner may, 
grant permission for use 
explosives Fume Class Fume 
Class when proper application has 
been made operator for such 
use, 

explosive shall used un- 
derground any operation the 
gases emitted the Bichel gage 
tests, according the standard pro- 
cedure the United States Bureau 
Mines, contain more oxygen than 
sufficient burn the gases 
their maximum oxidizable state. 

(d) explosive which packed 
less than one inch 
diameter shall used underground 
any operation. 

(e) explosive shall 
underground any operation 
its original wrapper only; 
explosive shall used with its 
wrapper removed and additional 
paper shall wrapped around the 
explosive charge. 

ously deteriorated due improper 
storage, any other cause, shall 
used underground any opera- 
tion. 

(g) Permissible explosives used 
underground operations 
flammable gas shall conform all 
requirements the United States Bu- 
reau Mines permissibility and 
are therefore excluded from the re- 
quirements paragraphs (a) and 
(b) this order. 

(h) person shall enter hazard- 
ous area created blast involving 
underground operation until least 
fifteen minutes have elapsed after 

(i) person shall enter with the 
intention remaining, shall re- 
main, section containing gases 
produced blast any under- 
ground operation unless the ventila- 
tion meets the requirements herein 
prescribed. The ventilation must 
maintained that the breathing 
zone the section the concentration 
carbon monoxide, determined 
carbon monoxide detector ap- 
proved the Department Labor, 
does not exceed 0.030 per cent 
volume the time entrance into 
such section and does not exceed 0.015 
per cent the end one hour after 
entrance and 0.010 per cent the 
end two more hours 
provided, that this regulation not 
intended prevent entering into, 
passing through remaining lo- 
calized sections for period not ex- 
ceeding five minutes concentrations 


carbon monoxide 0.060 per cent 
0.100 per cent for period not 
exceeding fifteen minutes 
trations carbon monoxide 0.030 
per cent 0.060 per cent. 

When the concentration 
monoxide and the conditions ex- 
posure this gas section exceed 
the limitations stated the foregoing 
paragraph, adequate respiratory pro- 
tection shall provided for and shall 
used any person entering said 
section. 

operator shall desig- 
nate man whose duties 
shall (1) make such tests and 
examinations are necessary es- 
tablish conditions with respect ven- 
tilation and poisonous gas 
tions sections containing such gases 
from blast from explosives; (2) 
and control the entrance into 
sons within such sections; and (3) 
keep dated record all such tests 
and examinations, which shall 
available for examination 
spectors the Department Labor 
all times. 


Minimum Amount Fresh Air 


(j) addition the foregoing, 
project the minimum amount fresh 
air introduced into the shaft tun- 
nel heading shall the larger the 
two following alternatives: (1) 100 
cu.ft. per minute per man 
the within 200 eu.ft. the 
blasted face, and (2) per min- 
ute per cartridge explosive used 
that face. 

all blasts involving delay 
blasting caps shafts tunnels, 
each shot hole must adequately 
stemmed with non-combustible mate- 
rial the explosives confined some 
other manner approved the Indus- 
Commissioner. 

California Industrial Accident Com- 
Order for 
underground use. (Note: This order 
does not apply explosives used 
coal mines.) 

(a) Each containing explosives 
for underground use shall clearly 
marked with the class that indicates 
the amount poisonous gas produced 
per 

(b) For the purposes this order, 
the poisonous 
ties explosive shall the vol- 
ume monoxide plus hydro- 
gen sulphide emitted ear- 
tridges shown tests the Bi- 
chel gage according the standard 
procedure the United States Bureau 
Mines, provided the resulting gases 
not contain more oxygen than 
sufficient burn the combustible gases 
their maximum oxidizable state. 

(c) shall used 
underground the gases emitted 
tests the Bichel gage according 
the standard procedure the United 


States Bureau Mines show more 
oxygen than sufficient burn the 
combustible gases their maximum 
oxidizable state. 

(d) Cases containing explosives for 
use underground will considered 
clearly marked they bear 
larger type the designation “Fume 
Class 1,” “Fume Class 2,” “Fume 
Class 3,” provided the explosives con- 
tained the cases marked comply 
with the following classification 


Cubie feet carbon monoxide 
plus hydrogen sulphide per 
8-in. when tested accord- 
ing paragraph (b): 

Fume Class 1,—Less than 0.16 
Fume Class 2,—0.16 0.33 
Fume Class 3,—0.33 0.67 


Explosives eartridge sizes small- 
than in. shall not emit more 
poisonous gases per cartridge than 
are emitted cartridges 
defined the foregoing. 

(e) explosive shall used 
underground the presence 
bustible gases and/or combustible 
made the operator to, and the use 
approved by, the Commission. 

(f) Explosives with the 
requirements Fume Class may 
used underground workings free 
from combustible gases and/or com- 
bustible dusts without appli- 
the operator the Com- 
mission provided the explosive (1) 
has not deteriorated prolonged 
improper storage, (2) properly 
charged and stemmed with non-com- 
bustible stemming, (3) does not have 
burden heavy that will not 
obviously liable blow out, (4) 
not overloaded and (5) the mine 
properly ventilated required 
Mine Safety Order 1778. Before 
blasting, the men must removed 
safe distance from the face and 
shall not return the face until the 
poisonous gases have been cleared. 

Explosives complying with the 
requirements Fume Class and 
Fume Class shall not used under- 
ground unless the operator has made 
application and has shown 
the satisfaction the Commission 
that adequate ventilation has been 
provided and that the operating re- 
quirements specified paragraph (f), 
(1), (2), (3), and (4) will met. 

(h) All explosives packed 
tridges must loaded the original 
without alteration the 
quantity the wrapper. 


(The End) 


Reprinted from Bureau 
Mines Cireular 7047. Harring- 
ton, chief Health and Safety 
Branch, Bureau Mines, Wash- 
ington, This paper was pre- 
sented before the Western Safety Con- 
ference, Los Angeles, Calif., Sept. 12- 
16, 1938. 
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the Mount Weather Testing 


United States Bureau 

Mines, United States Depart- 

ment the Interior, has es- 

tablished testing adit the 
reservation Mount 
Weather, Virginia, facilitate re- 
search the fundamentals mining 
under actual metal-mining conditions. 
States were investigated, but Mount 
Weather was selected the rock 
seemed best suited for rock drilling 
and other mining tests and because 
the ground was already owned the 
Federal Government, the site having 
been acquired 1902 for use the 
Weather Bureau. The testing adit has 
advantage over active metal 
mine for certain investigations because 
variable conditions affecting any par- 
ticular research problem can con- 
trolled and maintained fixed sta- 
tus, whereas operating mine this 
seldom feasible. 

Operations were begun Septem- 
ber, 1936, with erew four labor- 
ers under resident engineer. The 
laborers were recruited from near-by 
farms, and although they had pre- 
vious mining experience, they have 
developed into satisfactory miners. 

The adit, which has nominal 
section 7x7 ft., has attained 
length 600 ft. and depth 100 
ft. below surface the face. The 
first 500 ft. the adit are the oxi- 
dized zone. The remainder meta- 
morphosed basalt which the normal 
drilling rate in. per minute 
when 2-in. bit and drifter 
operating with air pressure are 
used. From the adit there 110- 
ft. drift with two short 

The first 175 ft. the adit was 
driven without interruption because 
the ground was not uniform enough 
for research work. The direct costs 
for driving the 175 ft., exclusive 
supervision, were shown Table 

The Groves pressure- 
regulating and reducing- valve in- 
stalled the air line between the 
underground receiver and the drill. 
setting this valve pressure slight- 
below the point where the compres- 
sor in, constant air pressure 
maintained. For the drill water 
pipe line was installed from 
storage tank the high point the 
reservation point the adit 200 
ft. from the portal. the size 
was reduced diameter and the 
Crane water-pressure reducing valve 
installed. This valve enables any de- 
sired constant pressure between the 


limits and 145 lb. per square 
inch maintained, notwithstanding 
the variable rate flow. 

farm cottage adjacent the por- 
tal the adit, but built long before 
the Government acquired the property, 
was rehabilitated serve office. 
compressor house, blacksmith 
shop, and fan house were construct- 
timber and corrugated, galvan- 
ized iron. 

Electricity was not available from 
the power company serving the ad- 
joining areas, because the distance 
from the terminal the transmission 
line. For this reason equipment 
driven gasoline engines. Two 
kw. diesel-driven generators are being 
installed furnish power for adit 
lights and for the operation scien- 
tifie equipment. 

The total value tools, equipment, 
Weather amounts $12,000, which 
$3,000 represents 
property transferred without charge. 
These figures are exclusive the 
underground labor and supplies used 
driving the adit. 


Procedure and Preliminary Results 
Current Research 


investigation 
several alloy steels for detachable 
rock-drill bits has been undertaken 
with the thought that alloys might 
developed that would superior 
straight carbon steel, notwithstanding 
the fact that other investigators had 
previously done considerable work 
similar research. Most the research 
Mount Weather has been done 
commercial alloy which now em- 
ployed for other purposes but which 
has given some promise successful 


use rock-drill bits. the tests 
proceeded, changes made have been 
the heat-treatment rather than the 
composition the steel. 

All the drilling tests were run 
fairly uniform, hard, metamorphosed 
basalt. The holes were drilled hori- 
zontally about 6-in. centers from 
with 34-in. Ingersoll-Rand 
feed drifter using 14-in. 
hollow, round, lugged steel. The aver- 
age air pressure the machine throt- 
tle was lb. per square inch. 

The holes were drilled depth 
ft., using new bit for each 
2-ft. change steel. insure 
far possible that holes drilled 
the two types bits would rock 
having the same drilling characteris- 
ties, every other hole was drilled with 
the straight bits. The 
rock proved quite uniform, with 
vugs soft spots. Although all bits 
were the same gage in.), they fol- 
lowed freely without any sign bind- 
ing. This was possible because the 
oversize hole resulting from using only 
sharp bits, briefly later. 
The bits were reground until sharp 
but were not finished any 
lar gage. 

Unless otherwise noted, the proce- 
dure outlined the foregoing was 
followed all drill tests diseussed 
this paper. 

Preliminary tests showed that the 
alloy-steel bits drilled per cent far- 
ther and per cent faster than the 
straight bits, and with 
per cent less loss gage. Al- 


Table Mount 
Weather Adit 


Pounds powder per foot advance.. 
Linear feet timbered.............. 120 


Table I—Direct Costs for Driving Mount Weather Testing Adit 


Item 


Labor (2,648 hours) 
Electric caps 
Operating supplies and safety equipment 
Rails, splices and spikes............ 
Detachable bits (276)............. 
Drill-rod replacement ............ 


Cost per 
Amount Total Cost Foot Advance 
$811.30 $4.64 
63.88 0.36 
194.33 1.11 
$134.80 
50.48 
9.05 
23.40 0.13 
63.97 0.37 
337.37 1.93 
94.80 
82.40 
124.71 
18.70 
16.76 
0.00 


$1,494.25 $8.54 


(a) Includes felling trees, framing and transporting mine timber, and surfacing roads 
the Mount Weather Reservation with rock from the adit. 
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Table IV—Anvil Block Standard Drifter 


Total 
Anvil 


Block Standard 
582.75 602.00 14.213 


Drilled, inches (a)........ 
Time, minutes (b) ........ 
Gage, start, inches (c)..... 


Increased width cutting 
edge 


Increased width cutting 
edge wing edge, 


bits for each test 
bits 2-inch nominal gage. (d) Used bits. 


Average per 


48.563 50.167 1.184 


and holes drilled per test. 


Average Average per 


Bit Dulled per Minute Foot Drilled 
Anvil Anvil Anvil 
Block Standard Block Standard Block Standard 
14.688 7.288 7.524 ...... 
(b) Time, constant. (c) All 


Table Installed Mount Weather Adit 


The following equipment has been acquired and installed: 


Chevrolet truck 


Chicago Pneumatic sinker No. 


mine truck 


rails. picks, shovels, and wheelbarrows 


Buffalo No. blower 


semi-portable, 230-cu.ft. Gardner-Denver air compressor 
N-75 Ingersoll-Rand drifter with automatic feed 


Gardner-Denver drifter with automatic feed 
Blount detachable bit grinder with 18-in. wheels 
roller-bearing, 20-cu.ft. mine cars from the Card Iron Works Denver 


10-in. galvanized-iron ventilating pipe and flexible tubing 


air receivers, 3x8 ft. 
4,000 ft. 1-, and 2-in. pipe lines 


Cochrane indicating, recording, and integrating air-flow meter 


Groves air-pressure reducer and regulator 


Crane water-pressure reducer and regulator 


Deleo 32-volt lighting units 
Edison cap lamps 


Zeiss konimeter 

Bausch Lomb microscope for dust counts 
Gurley transit 

Monroe calculating machine 

typewriter 

Howe mine-track scales, capacity tons 


though bit breakage was high, the re- 
sults indicate favorable possibilities 
for bits fabricated from this alloy 
they can heat-treated obtain the 
proper hardness the cutting edges 
and the same time maintain skirt 
tough enough prevent breakage. 
The manufacturers believe this can 
done. Tests are being continued 
bits with different heat-treatments. 
this work the cooperation the steel 
manufacturer and the company fabri- 
the bits has been 
ful. The particular feature recom- 
mending this steel that can 
hardened uniformly from the cutting 
edge the base the bit, and there- 
fore the bit ground down after 
successive uses maintains its initial 
hardness additional heat treat- 
ment. Carbon-steel bits tested have 
been found wear considerably fast- 
after the second regrind. 

One other type alloy has been 
investigated date. was nickel 
steel, S.A.E. number 3115. this 
instance test lot detachable 
bits, case-hardened 0.14 in., failed 
show any advantage over straight 
carbon-steel bits. 


Alloy-Steel Drill Rods—Drill rods 
special steel are now being tested, 
but the work done far has been in- 
conclusive. 


Hard-Surfaced tests 
have been run hard-surfaced bits. 
all instances hard-surfaced bits 
drilled faster and farther with less 


sets Philco storage batteries for charging cap lamps 


gage loss than standard carbon-steel 
bits. Because the brittleness the 
hard-surfaced bits tested, breakage 
was excessive under the severe drilling 
conditions Mount Weather. 

Anvil Block vs. Standard Drifter.— 
The results preliminary tests indi- 
that, under the conditions prevail- 
ing Mount Weather, the standard 
drifter has drilling speed 3.3 per 
cent faster than the same machine 
with the anvil block fronthead, when 
the same feeding pressure used 
each construction. 

The bits taken from stock ran- 
dom had nominal gage in. 
tually, the average gage for those used 
with the anvil block was 0.01 in. larg- 
than those used with the standard 
construction. Even this small differ- 
ential would tend decrease the drill- 
ing speed with the anvil block. 
the other hand, the rock drill was new 
and times the lugged steel tended 
bind the chuck. For these two 
reasons the results this test cannot 
taken final. duplicate test 
with all bits exactly the same gage 

The drill steel was 1-in. hollow hexa- 
gon. For the steel used with the 
standard machine test, round, 
lugged shank had been forged the 
hexagon steel. The steel for the anvil 
block machine test was regular shank- 
less (stoper) steel. Lengths drill 
steel were and ft. 

ample number holes was col- 
lared for the whole test before the 


drilling was started. Every other hole 
was drilled with the anvil block ma- 
chine until ten holes approximately 
ft. deep had been drilled. Forty-one 
bits, each with nominal gage 
in., were used drilling the ten holes. 
bit was used for two minutes. 

The anvil block fronthead the 
drifter was then removed and stand- 
ard front-head with chuck for 1-in. 
round steel was substituted. The ten 
alternate holes that had been left were 
then drilled with the lugged steel 
the same manner. The same number 
bits and the same drilling time were 
used. 

Table summarizes the data ob- 
tained this test. 


Full-Reaming vs. Standard Cross 
Bits. Also Bit Gage vs. Drilling Speed 
—This investigation was undertaken 
determine the relative gage loss 
full-reaming and standard cross bits 
and the effect size drill-hole 
gage bit upon drilling speed. 
toughness, and abrading characteris- 
ties different rocks will affect these 
relationships and that many more 
tests will required determine 
average ratios. However, the present 
tests have shown such pronounced dif- 
ferences between gage loss with full- 
reaming and standard bits 
the one hand and between speed 
drilling with large-bit gages and small- 
bit gages the other hand that they 
are least indicative the final 
results and point practices that can 
adopted many mines improve 
drilling efficiency. The current results 
are believed reflect, with reason- 
able degree accuracy, the increased 
efficiency obtainable drilling the 
Mount Weather basalt. 

Full-reaming bits drilled 20.4 per 
faster than standard bits the 
same manufacture and the same 
nominal gage. (See Table II.) 
tually, the average gage the full- 
reaming bits used this test was 
0.014 in. smaller, which may account 
for small percentage the faster 
drilling speed. 

The full-reaming bits lost only 
per cent much gage per foot 
hole drilled standard bits the 
same diameter. Forty full-reaming 
and .40 standard bits were 
this test. The nominal gages for the 
bits each these types were 19/16, 
14, 17/16, and in. drifter with 
anvil block fronthead and {-in. hol- 
low quarter-octagon (stoper) 
were used for all tests. All other con- 
ditions and procedure were the same 
described under standard drill test 
practice. 


(To continued) 


Reprinted from Reports Inves- 
tigations 3439, Mosier 
and Wing Agnew. Bureau 
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the Mount Weather Testing 


THE preceding article, the pro- 
cedure and preliminary results 
current research the United 
States Bureau Mines its 

drill testing adit Mount Weather, 
Va., were described part. After 
alloy-steel bits and drill 
rods, hard-surfaced bits, and the anvil 
block vs. the standard drifter, the sub- 
ject the investigation made the 
full-reaming bit vs. the standard cross 
bit determine the relative gage loss 
and the effect size drill hole 
bit gage upon drilling speed was taken 
the authors. The following 

Although Mount Weather has 
been found that holes can drilled 
reducing the bit gage, provided bits 
are changed before they become dulled, 
realized that drill very abrasive 
ground, gage changes usually are ne- 
cessary. the other hand, when the 
loss bit gage per run less than 
the overbreak the drill hole, 
reduction bit gage necessary when 
steel changed. attain the maxi- 
mum rate penetration drilling 
the minimum-size hole, apparent 
that necessary employ small 
gage-change possible. The reduc- 
tion gage-loss shown the figures 
Table II, through the use full- 
reaming bit, indicates one way 
which the size the drill hole from 
starter finisher can reduced ap- 
preciably. 

The full-reaming bit used the 
tests was center-hole bit, 
formed that all twelve points fall 
within the same giving twelve 
instead four reaming points 
the standard bit and also giving 
four reaming surfaces. 
ple this bit and the method 
forming not new. was de- 

This type bit was used success- 


fully Morenci’ all kinds 
ground found there. 

most the Western mines drill 
holes are started with bits 
gage. Gage changes least 
in. are common. Obviously, with 
this gage change, starters must 
large size bottom hole 
diameter that will receive the dynamite 
cartridge. Southeast Missouri, 
South Africa, and many the 
mines Ontario and Quebec has 
been found economical, secure the 
maximum drilling speed, drill 
small hole possible, and, neces- 
sary, use explosive somewhat 
greater strength. 

Data relative speed drilling 
Mount Weather with different sizes 
bits are shown Table II. 
noted that with full-reaming bits hav- 
ing range gage from 19/16 
in. (Series 1), the drilling speed was 
164 per cent faster than with stand- 
ard bits having range gage from 
in. (Series 4). 

For Series and which were 
standard bits with the same ranges 
gage Series and the drilling 
speed the smaller was 120 per cent 
faster than the larger. comparison 
with the standard bits Series 
ranging gage from in., the 
full-reaming bits Series were 
per cent faster and the standard bits 
Series were per cent faster. 

tion gage affects the drilling speed 
shown Table comparing bits 
this all the bits were 
the same manufacture and the same 


E.: “Rock Drill, Bit, and Steel 
Sharpening the Murray Mine.” Trans. 
Canadian Inst. Min. and Met., Vol. 25, 1922. 


Mosier, McHenry and Sherman, Gerald: 
Phelps Dodge Corporation, Morenci, Ariz.” 
Bureau Mines Inf. Circ. 6107, 1929, 
and Fig. 


standard type, the only difference be- 
ing the gage. Bits with aver- 
age nominal gage 1.826 in. (2, 1%, 
13, and 13) drilled per cent faster 
than bits with average nominal 
gage 2.077 in. (24, 24, and 
difference gage only 0.251 in. 

All drilling conditions except bit 
gages paralleled those mentioned 
the Full-Reaming vs. 
Standard Cross Bits. 


Relation Dust Concentration 
Depth Hole During Wet Drilling. 
Report Investigations 3369, Janu- 
ary, 1938. From limited study 
this problem Mount Weather, ap- 
pears that the greatest amount dust 
dispersed into the air during wet 
ing comes from the first foot two 
each hole and that the dust 
tration decreases rapidly with in- 
depth hole. 


Use Wetting Agents for Reducing 
Dust Wet Drilling—Some work has 
been done with wetting agents. Pre- 
liminary results indicate that the use 
wetting agents reduces the concen- 
tration air-borne dust from wet 
drilling. Insufficient data have been 
collected for final this 
broad subject. 


Diameter Drill Hole vs. Bit Gage. 
set inside was designed 
and constructed for measuring the 
diameter drill hole maximum 
depth ft. record being kept 
show the overbreak drilling under 
the conditions prevailing Mount 
Weather. The data accumulated 
date four-point, detach- 
able bits shown Table VI. 

All these measurements were taken 
the end the bit run. The bit 
diameter recorded the tabulation was 
that the used bit. 

study the records individual 
holes shows that there was less over- 


Table V—Full-Reaming Standard Cross Bit Gage Drilling Speed 
Total (a) 


Average per Bit Average per Minute Average per Foot Drilled 


Series Series Series (5) 

Increased width cut- 

ting edge center 

Increased width cut- 

ting edge wing 

Standard, gages and in. Series Standard, gages 244, and in. 
July, 1989—Engineering and Mining Journal 
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break with dull bits than with sharp 
bits. other words, the condition 
the bits had more effect the over- 
break than any other factor. 


Stemming—A comprehensive field 
study the use stemming (or 
tamping) and blasting plugs metal 
mines was begun Mount Weather 
Aug. 15, 1938. This was undertak- 
ration with the Health and Safety 
Branch the Bureau Mines. 
constituted the principal investigation 
being conducted the Mount Weather 
testing adit during the latter part 
until the completion the test. 

uniform standard round being 
used. After each blast, dust and gas 
samples are collected. The efficiency 
the blast for each class stemming 
being determined the amount 
powder required break the round 
and the relative amount fines 
the broken ground. Different classes 
each series loading tests. Details 
the procedure follow. 


Drilling Equipment—Machine drill: 
Gardner-Denver AF89 with pneumatic 
feed. Steel: in. round lugged. Bits: 
All 2-in. detachables, starters fin- 
ishers same size. 


Standard Round—Depth, ft. 
holes. Pyramid 

All rounds are identical. insure 
uniform burden each hole every 
round, holes are pointed for 
tion means clinometer and 
for bearing offset measurements 
and deflection angles from line spads 
adit. 

Dust Sampling—Brattice frame 
timber and cement constructed start 
tests ft. from face. Brattice 
lowered immediately 
Two men oxygen breathing appara- 
tus take samples while third man 
stationed fresh-air base. Samples 
taken halfway point between brat- 
tice and face soon after blasting 
possible and thereafter identical 
intervals after firing. Samples taken 
midget impinger described Bu- 
reau Mines Report Investiga- 
tions 3360. 


Gas Sampling—Immediately after 
the first dust sample taken, gas sam- 
pling begun. Determinations for 
oxygen, carbon monoxide, 
monoxide, dioxide, oxides 
nitrogen, and hydrogen sulphide are 
made the Bureau’s Central Experi- 
ment Station Pittsburgh. 


The the adit 
measured 5-ft. intervals for volume 
When the heading has 
advanced beyond the brattice such 
distance that analyses gas are 
adversely dilution, new 
brattice will constructed ft. from 
the face. 

Efficiency the Blast—Sixty per 
ammonia gelatin dynamite 
x8-in. cartridges fired with delay elec- 
tric blasting caps standard for all 
blasting. 


Amount powder required for 
each class stemming: (1) Nor- 
mal charge, sticks. (2) 
tion charge approximately 
per cent differentials point 
where the round fails 
clean. 

Measurement weight rela- 
tive proportion fines through 
grizzly. 

Classes Stemming Tested— 


(1) stemming. (2) Clay two 
paper cartridges, 14x12 in. (3) Clay 
(4) any appreciable difference be- 
tween Nos. and the number 
tamping which the 
change occurs determined. (5) 
Fine sand two paper cartridges. 

Future Plans—The program for the 
Mount Weather testing adit, addi- 
tion the current investigations, in- 
cludes research mine ventilation; 
breaking ground small headings; 
noxious gases produced 
standard rounds; reduction dust 
produced blasting, drilling, and 
shoveling operations; measurement 
the stresses rock pillars and backs; 
and related subjects, all the interest 
greater safety and efficiency 
metal mining. 

Reprinted from Reports Inves- 
tigations 3439, McHenry Mosier 
and Wing Agnew. Bureau 


Bit Gage vs. Drilling Speed 


LTHOUGH 
each mining property affect 
the percentage increase 

drilling speed for given reduction 
gage bit, the results drilling 
tests conducted the Mount Weather 
testing adit show such large advan- 
tage favor the smaller gages that 
they should indicative the pos- 
sibilities most mines. (This the 

the purpose this paper, 


Table I—Drilling Speeds With 
Mounted Sinker 


Nominal gage 

Number bits?.... 
Total drilled, in.... 337.25 315.50 279.50 
Total time, min.... 157.40 127.98 
Average drilling 

speed—inches per 


2.14 2.47 3.20 
Increase drilling 

Gage loss per foot 


average gage within 0.015 in. 
nominal gage. bits same make and 
type. holes drilled with hexagon drill 
steel with mounted sinker having 
in. bore. The same (identical) machine 
used throughout the tests. cent in- 
crease calculated with 2-in. bits 
standard. 


Table VI—Overbreak Drilling 


Diameter 
Bit, 
Drill Steel Inches 
Mounted sinker, manual 
1.81 
hexagon 
Drifter, automatic 1.89 
round 
112 


Number Maximum Average Drilling 
Overbreak, Overbreak, Speed, Inches 
Holes Inc Inch per Minute 
0.16 0.057 2.84 
143 7.57 


the interest economy rock drill- 
ing, encourage mine operators 
investigate the use small gages for 
rock-drill bits conducting their own 
tests under the particular conditions 
prevailing each property. 

The drilling speed rate pene- 
tration shown Tables and was 
approximately inversely proportional 
the area the sev- 
eral sizes bits. 


shown Table when drilling 
was done with sinker compared with 
the 2-in. gage, the bit drilled 
per cent faster and the bit 
per cent faster. 


Table II—Drilling Speeds 
With Drifter 


Quarter-Octagon 
Shankless Steel Start- 
ers ft. Long 


Total drilled, in.... 63.00 82.25 97.75 
Total time, min.... 15.00 15.00 15.00 


Average drilling 
per 


minute 4.20 5.48 6.52 
Increase 

Gage loss per foot 

0.065 0.74 0.038 


machine with bore 
and pneumatic feed used 
average gage less than 0.010 in. 
from nominal. *Per cent difference calcu- 
lated comparison with bits 
standard. 


Excerpted from Reports Investi- 
gations 3447, Mosier and 
Mines, Washington, 
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Fireproofing Mine 


IREPROOFING mine shaft 
implies lining the shaft with 
fireproof material render- 
ing fireproof the materials al- 
ready composing the shaft lining. 

mine fires the Lake Su- 
perior region before 1917, origin- 
ated shafts shaft stations. 
those days the was the main 
cause underground fires. After 
had been replaced 
lamps and lights for illumina- 
tion, and power had been ap- 
plied more generally underground 
use, mine fires continued 
the fires Lake Superior mines 
from 1917 1928, were caused 
main power from trolley 
lighting from motor- 
feed circuits; from signal 
and from other electrical equipment. 
Sixteen originated shafts sta- 
tions, shafts, and shaft 
stations pump stations. the 
fires originating shafts, were 
caused electricity, from smoking, 
and from overheated rollers in- 
clined timbered shafts. the fires 
originating stations, were from 
electrical causes. The conclusions are 
that the adoption elec- 
trical power for use 
introduced what has major 
fire hazard and that the mine shaft 
with its adjoining stations continued 
the most prominent starting 
point for underground fires, 
Lake Superior district least. 

Turning Montana experience, 
find records many underground 
fires Butte 1917. All but one 
originated 
tions. Contributory 
(1) Heavy timbering, (2) 
strong ventilating pressures shafts 
and airways, (3) subsidence and 
movement the country rock, (4) 
corrosive action mine water affect- 
ing electrical insulation, and (5) oxi- 
dation old timbered stopes. 

Norris has deseribed the situ- 
ation and the remedies applied. The 
fire-prevention plan Anaconda Cop- 
per ineluded (1) fireproofing, (2) im- 
proving insulations, (3) ex- 
tension the underground water 
svstem, (4) better venti- 
lating currents, and (5) inereasing 
the fire-fighting organiza- 
tions. 

with the procedure 
followed Anaconda and other min- 
ing companies out their 
fire-prevention programs, the follow- 
ing summary outlines the field fire- 


proof construction applied shaft 
linings. Standard applications fire- 
proof construction include the use 
(1) steel shaft sets, (2) rein- 
conerete shaft sets, (3) con- 
rings, (4) continuous conerete 
lining, and (5) gunite. 

Steel Shaft Sets—The Cary “A” 
shaft Hurley, Wis., five-com- 
partment shaft using steel shaft sets 
with wooden and 3-in. lag- 
ging. All surfaces were gunited 
in. thick with one three coats 
fireproof the timber, protect the 
steel from and water- 
proof the shaft. Triangular-mesh rein- 
foreing wire was used the timber, 
and poultry wire the steel. 

Square Feet 


Wall surface covered........... 14,261 
Steel surface covered........... 

Materials 


Linear feet 263.13. 

foreman and men for working 
ays. 

Cost: $9.30 per linear foot shaft, 
$0.136 per square foot surface. 


the Homestake mine, Lead, 
D., the Ellison hoist buildings were 
fire. sinking the new 
Ross shaft, was therefore decided 
use fireproof construction for the 
surface plant, the shaft for its full 
depth (5,000 ft.), and the shaft sta- 
tions. Steel sets were selected, steel 
was estimated cheaper than con- 
Wall plates and end plates are 
6-in. H-beams weighing lb. per 
foot; 14-gage galvanized corrugated- 
steel sheets, bolted place, are used 
for lining the skip The 
only timber used for guides and 
blocking. The cost the steel sets 
follows: 

Cost per 


Shaft 
Steel, invoice and unloading... $23.21 
Corrugated lacing, installed.... 8.04 


From the surface depth 
308 ft. the shaft was solidly 
outside the sets cost $13.46 
per yard, $46.27 per foot 
shaft was used 
also wherever the ground 
the rest the wall surface was gun- 


discussion presented before the fourth 
conference the Conservation Branch, 
Geological Survey, Salt Lake City, Utah. 
Feb. 1939. The Bureau Mines will 
vided the following footnote acknowledg- 
ment used: “Reprinted from Bureau 
Mines Inf. Cire. 


August, 1989—Engineering and Mining Journal 


ited. The total cost the shaft for 
the 3,241.5 ft. which steel was used 
was $132.31 per foot ineluding the 


concreting and the 
walls the 2,450 level. 


Precast Reinforced-Concrete Shaft 
Sets—These sets have members cor- 
responding those timber sets, and 
have been used successfully both 
vertical and inelined shafts. The Oliver 
Iron Mining Company, Iron Moun- 
tain, Mich., used 1:2:3 mixture 
vertical shaft; the Ahmeek Mining 
Company, Calumet, Mich., used 
1:3:5 mixture for plates and dividers 
and 1:2:4 mixture for studdles 
Ahmeek shaft the cost 
sets the shaft collar was only 
per cent the cost timber sets. 


Concrete Rings—The ring method 
makes use concrete 
lining horizontal bands separated 
intervals bare rock. 

The City Deep shaft, Rand, South 
used rings in. high 10-ft. 
intervals, supplemented 
ground continuous brick 
crete lining. 

The United Verde shaft Jerome, 
Ariz., 13x13 ft. the clear, was 
tinuously lined with (not less 
than in. thick) for 1,550 ft., and was 
ringed for 450 ft. below. Rings were 
in. high 6-ft. centers. Costs 
were follows: 

Cost per 


Concrete Cost Foot 
Lining Mixture Cubie Yard Depth 
1:3:5 $58.80 $215.01 
Rings..... 1:2:4 61.30 127.22 


Saving ring method, per foot depth, 
$87.79. 


Continuous Concrete Lining—This 
type lining usually poured 
rock but sometimes formed the 
clear and anchored intervals, 
which ease the intervening space may 
back-filled. Conerete mixtures ordi- 
narily used range from 1:2:4 1:3:6, 
and the thickness ranges from 
in. 

The lining usually placed from 
the bottom upward, but there may 
several points attack keep the 
busy. Mixing usually done 
the surface, especially large 
jobs; sometimes under- 
ground. Skips, buckets, pipes are 
the forms, which may wood 
steel ft. high (average, ft.) 
the forms are greased for easy strip- 
ping. Steel forms are preferable for 
large jobs. Partitions with openings 
intervals may east with the lin- 
ing. Dividers steel, timber, pre- 
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cast are common. Hitches are 
cored for them, they rest short 
steel beams embedded the 
lining usually con- 
sists bars, either round 
square. The horizontal bars are 
spaced in. apart; the vertical 
bars, about in. apart. 

Masonry linings, including 
blocks, have been used Europe, 
but conereting preferred 
United States. the Frood mine 
the International Nickel Company, 
Sudbury, Ontario, the No. shaft 
ft. from the shaft, and closed 
off from the steel fire 
doors. the Chief Consolidated shaft, 
Eureka, Utah, lining in. thick 
was formed the clear for 1,950 ft., 
with ring poured rock every 
ft., and heavy bearer section deeply 
hitched every 100 ft. 

Gunite—Gunite mixture sand 
and cement applied wet under air 
pressure means cement gun. 
preserve fireproof timber. The 
material gunited covered with 
wire mesh expanded-steel lath. 
Mixtures range from part ce- 
ment parts sand 1:5 the 
gun. One bag cement yields sq. 
1:3 mixture, in. thick. Sand should 
minus in. 

The Portland Cement Association 
has published booklet entitled “Con- 
crete Coal Mine Structures” and 
another entitled “Less Cost per Ton 
With These describe 
detail the use concrete and gunite 
mine shafts. 


One the first measures taken 
Anaconda out its 
fire-prevention plan was fireproof 
the Tramway No. shaft cov- 
ering the timber sets and lagging 
with gunite. thickness gun- 
ite was applied two layers in. 
each. The surface the timber was 
first cleaned spraying with water. 
Twenty-seven-gage diamond-mesh 
metal lath, pieces 24x96 in., was 
nailed the timber with sixpenny 
wire nails; 225 sq.ft. were placed per 
man hours. Gunite was placed 
800 1,200 sq.ft. per gun hours; 
two cement guns were used. Guniting 
ft. four-compartment shaft, 
amounting 175,465 sq.ft surface, 
required 6,102 sacks cement, 1,500 
tons sand, 165,495 sq.ft. metal 
lath, and 2,600 lb. nails and staples, 
and required days’ time for crew 
averaging men including superin- 
tendence and surface labor. The re- 
quirements per square foot lining 
were follows: 5.2 cement; 17.1 
sand; 0.015 nails and staples; 
0.94 sq.ft. metal lath; and 0.23 man- 
hour. The gunite was kept damp 
for several days. This pro- 
cedure was shown tests prevent 


shelling off even under 

account the satisfactory re- 
sults from guniting the Tramway No. 
shaft, Anaconda decided gunite 
its other main shafts the Butte 
district. Timbers and lagging shafts 
and stations were gunited. intervals 
100 ft. (above and below stations) 
the lagging was removed, and the 
gunite was back the rock 
walls prevent fire from getting 
behind the timbering. Gunite also was 
applied all wooden structures near 
the mine shafts. 

The following conclusions may 
drawn from Anaconda’s guniting ex- 
perience: Expanded metal lath 
better than poultry wire for fitting 
underground timber. thickness 
fire proofing. mixture parts 
for guniting shaft timbers. 

Evidence that mine operators are 
alert the ever-present danger 
electrical installations was voiced 
Woodward (Anaconda Copper 
Mining Company), follows: 

“Safety and avoidance fire risks 
are the first requisites for underground 
electrical installations. Power cables 
should have insulation factor for 
twice the normal operating voltage. 
shafts and drifts, where subject 
injury, cables should armored with 
steel. subject the corrosive 
action mine water, strands steel 
armor should have protective coat- 
ing lead. Supports for the cable 
downeast shafts should provid- 
every wall plate for 200 ft. from 
the collar order support pos- 
sible ice load.” 

Gardner and Parker (U. Bureau 
Mines) described fire the No. 
shaft the Magma mine, Superior, 
Ariz., Nov. 24, 1927, follows: 

“The No. shaft was timbered down 
the 600 level; concreted from the 
600 the 1,200 level; gunited over 
timber from the 1,200 the 1,600 
level; then timbered the bottom 
(2,700 the shaft sets 
had been discontinued the 
1,600 level because excessive decay had 
taken place the gunited timber, and 
the gunite shell concealed the decay, 
thereby introducing the hazard un- 
expected failure the sets and pos- 
sible wreckage the cages. 

“The fire started the 2,250 sta- 
tion from unknown cause and 
progressed the shaft. The gunited 
section was burned out, but not vig- 
orously the ungunited section below. 
The gunite acted definite fire 
retardent and reduced the caving 
the ground that was supported 
the gunited sets.” 

The following summary comprises 
some the measures that have been 
recommended (by leaders ‘safety 
work) result lessons that have 
been learned: 

The safest surface construction 


steel headframe with steel and 
concrete shaft collar depth 
ft. Surface structures near shaft 
should incombustible material 
fireproofed and protected 
sprinkler system; otherwise, surface 
should least 100 ft. 
from the shaft. steel door should 
placed the shaft collar. 

All shafts, stations, landings, and 
shaft bottoms should lined with 
fireproofing material. more im- 
portant fireproof shaft bottoms and 
landings than the shaft itself. 
mine has long life, may 
not additional expense. Down- 
east shafts often are dry and should 
lined with shifting 
ground makes lining im- 
practical, the timbered shaft should 
fireproofed with gunite. inter- 
vals 100 ft., gunite should ex- 
tended the rock walls prevent 
fire from creeping the timber 
behind the gunite. Where gunite can- 
not used, water sprays controlled 
from the surface should provided, 
automatic sprinklers may em- 
ployed. Dry timbered shafts should 
sprinkled intervals keep them 
damp. Even timbers are gunited 
advisable use sprinkler sys- 
tem. 

There should always 
main large enough supply several 
streams water near the shaft and 
timbered workings. this connection, 
the air line should available for 
conversion extra water-supply 
line, and equipped with valves for 
sprinkling. There should 
the continuity timbering between 
pump stations and shaft, using 
steel sets, necessary, hold the 
ground. Power lines 
brought underground through drill 
hole. 

few more general precautions 
include the following: Trolley wires 
and light bulbs should not 
come contact with timbers. Oil and 
grease well explosives should 
stored fireproof place away 
from shaft stations and timbered work- 
ings. Dynamite and blasting caps 
should not stored the same place. 
Every mine should have 
ventilating system with fire doors 
the levels from the shaft. 
underground telephone system should 
provided with telephones shaft 
and pump stations. Inflammable rub- 
bish should not allowed 
late. For mines with much timbering, 
there should fire-inspection sys- 
tem and the men should trained 
fire prevention and the use fire- 
fighting equipment. 


Excerpted from discussion presented 
Guiteras before the fourth 
conference the Conservation Branch, 
Geological Survey, Salt Lake 
City, Feb. 7th, 1939. Printed 
Bureau Mines, Washington, C., 
Information Cireular 7075. 
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Accident Prevention Copper Smelter 


REVENTION 

DENTS considered neces- 

sity all branches and divi- 

sions the Phelps Dodge Cor- 
poration copper-producing operations, 
and there continual exchange 
data safety accomplishments 
between the various units, their safe- 
programs are fundamentally sim- 
ilar. Variations accident-prevention 
methods result from difference 
emphasis rather than from differ- 
ence the elements themselves. The 
main copper-producing operations 
the corporations are conducted Ari- 
zona and distributed follows: Cop- 
per Queen Branch, mines division, Bis- 
bee, and smelter division, Douglas, 
Ariz.; Morenci Branch, mines division, 
Morenci, and smelter division, Clifton, 
Ariz.; New Cornelia Branch, Ajo, 
Ariz.; and United Verde Branch, 
mines division, Jerome, 
not feasible here the safety 
programs all branches and divisions, 
the program the Clarkdale smelter 
has been selected for discussion. 

The United Verde Branch includes 
the mine and smelter purchased the 
Phelps Dodge Corporation Febru- 
ary, 1935, from the United Verde 
Copper Company. The mine Jerome 
and the works Clark- 
dale are designated, respectively, 
the mine and smelter divisions. The 
division employs 350 700 
men, according the production sched- 
ule. addition the usual depart- 
ments copper smelter, the divi- 
sion auxiliary concentra- 
tor that operates with 
men and foundry that employs 
about men. Responsibility for sue- 
cessful management the smelter 
division necessarily accompanied 
responsibility for the welfare and 
safety its employees. 

the Phelps Dodge Corporation 
believes the humanitarian and eco- 
nomie aspects accident prevention, 
the safety its new employees re- 
ceives large part the attention 
devoted problems operation. 
keeping with its policy, the actual 
prevention 
largely the local management. 

The assistance Kuzell, smel- 
ter superintendent; Keefe, safe- 
engineer; and Harding, em- 
ployment agent, the preparation 
this paper gratefully acknowledged. 
Much the credit for the development 
and operation the safety 
program due Mr. 

Scope Safety Program—The 
cident-prevention program the 


Clarkdale smelter distinguished 
the following: 


ineludes elements accident 
prevention not all which are pos- 
sessed fully developed the 
programs other companies. 


The major elements the pro- 
gram have been subjected careful 
analysis, their accomplishments judged, 
and relative value’ has been attached 
each. Emphasis has been placed 


good accident experience has 
been attained. 


This program has passed through 
several stages evolution, and the 
process not necessarily completed. 
present embodies the following 
features: Safety committees, accident 
investigations, codes safe practice, 
plant inspection, foreman- 
ship conferences, physical examina- 
tions, dust investigations, 
training, and miscellaneous safety ele- 
ments. 

Safety committees are essential 
the planning and execution 
program. 
Every plant employee the Clark- 
dale smelter one more 
Credit for the 
present plan safety organization 
and for its suecess due 
members the following four com- 
mittees and representatives the 
Safety and Employment Department: 

The General Safety Committee 
divided sections: The Fore- 
men’s General Safety Committee, for 
all foremen and department heads, 
which meets once month, the smelter 
superintendent presiding; and the De- 
partmental General Safety Committee, 
including all employees below the 
rank foreman, which meets month- 
groups, each foreman 
ing the meeting his group. The 
objectives the two sections are par- 
allel. They existing practices 
and conditions relative safety, fur- 
nish safety suggestions, diseuss 
sider pertinent items from minutes 
other safety committee meetings. 

Each individual group the De- 
partmental General Safety Commit- 
tee representative serve for 
three months the Departmental 
Committeemen’s General Safety Com- 


1These values have been determined with 
the full realization that they measure re- 
sults obtained purely local application 
the program. Different application 
likely produce different values. The 
objective efficient administration the 
safety program. 


and Mining Journal 


mittee. elected committeeman has 
the following duties: 


conducts monthly safety in- 
spections his department and pre- 
pares report unsafe practices, 
faulty equipment, and miscellaneous 
hazards observed. 


boards date. 

assists investigating and 
accidents. 


observes and corrects any vio- 
lations rules and codes. 


checks the application 
codes and suggests desirable revisions. 


The Smelter Investigation Commit- 
tee five members, in- 
cluding one permanent representative 
from the safety department. Three 
members are selected from the ranks 
foremen department heads and 
one from the workingmen’s group; 
all serve three-month term. Ap- 
pointment the last member must 
receive the approval the Employees’ 
Representative Committee. 

The Smelter Investigation Commit- 
tee investigates all reported accidents, 
whether not there personal in- 
jury. injury too slight war- 
rant investigation, and 
that nearly a!l injuries are reported. 
This committee meets weekly and pre- 
pares detailed reports the accidents 
investigated, classifies the 
cording cause, determines respon- 
sibility, and steps for pre- 
vention similar accidents. 

Smelter division members the 
Branch Safety Committee the 
superintendent, chief engineer, mas- 
ter mechanic, chief surgeon, heads 
concentration and preparation depart- 
ments, and representatives the Safe- 
and Employment Department. Sim- 
ilar employees the mine division 
represent this committee, and 
the manager acts chair- 
man. Upon the Safety Com- 
mittee falls the responsibility out- 
lining the safety program. month- 
meetings, reports and 
ments the various committees are 
reviewed, results are analyzed, and 
future policy formulated the 
experience mine and smel- 
ter. Although neither mine nor 
ter required follow identical 
plan safety organization, the ex- 
ideas naturally beneficial. 

Safety and Employment Depart- 
ment—Although the Safety and Em- 
ployment Department not commit- 
tee, represented all committees. 
Members this department edit and 
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distribute copies reports meet- 
ings, inspections, accidents, and codes 
safe practice. They investigate ac- 
cidents, check action taken safety 
suggestions, and generally coordinate 
safety committee work. 

The Safety and Employment De- 
partment keeps informed safety ac- 
tivities other companies and has 
been instrumental introducing many 
desirable features into the smelter 
program. 
from National Safety Council publi- 
safety magazines, and other 
literature are used maintain inter- 
est meetings. Much eredit due 
this department for sustaining in- 
terest safety meetings before the 
committees were organized well enough 
self-operating. Upon the Safe- 
and Employment Department also 
falls the responsibility selecting and 
instructing new employees. 

Accident Investigations—Recogniz- 
ing their value, the management 
the Clarkdale smelter has in- 
vestigation accidents beyond the 
usual limits. Accident investigations 
are based the realization that— 


detailed story the accident 
must obtained determine the 
cause injury which may indicate 
the cause causes the accident. 

The cause causes the 
dent must pursued the point 
where positive correction can ap- 
plied 

Responsibility for the accident 
must determined. 

similar accident must shown. 

The following accident report illus- 
trates the lengths which investiga- 
tive activities may have carried 
fulfilling the above requirements: 


Accident Report 
August, 1936 


“Jose Gonzales, employed 
swamper the converter aisle, was 
injured 12:10 p.m., Aug. 23, while 
performing his duties crane swamp- 
er. 

“Nature Injury. Third-degree 
metal burns legs, back, right wrist. 
and arm. 

“Cause Injury—Struck flying 
particles hot converter slag, which 
spilled from overturned slag ladle. 

“How Injury 
dent which caused this injury was the 
ladle filled with converter slag and 
the spilling, splashing, and spattering 
the molten contents over area 
the converter floor approximately 
100 ft. long and ft. wide. The injury 
consisted burns from numerous fly- 
ing, splashing particles the molten 
slag. 

“Other men could have been injured 
this perhaps fatally, and 


the personnel the department 
that the results were not more serious 
The victim was the only member 
the group whose duties necessitated his 
presence the proximity the acci- 
dent. 


“Investigation 
cause this has been pur- 
sued from several different viewpoints. 
Besides usual examination and 
hearing witnesses, number 
other studies were made. Since 
immediately became apparent that the 
ladle slag dropped due the 
breaking 44-in. shaft the hoist- 
ing mechanism the crane, the ob- 
jective the various studies was 
determine the cause causes the 
the shaft. These studies 
The gathering historical 
facts relative the installation 
and the repair work done the jack 
shaft which failed; critical analysis 
stresses the hoisting mechanism 
from engineering point view; 
metallographic examination the 
broken jack shaft; chemical analy- 
sis the jack-shaft material; study 
verter slag from safety point 
view; examination the de- 
sign and equipment the converter 
eranes whole. The finding 
these investigations would too 
much space this report and they are 
being presented separate detailed 
report which will pertain only this 
aceident and which will distributed 
among those especially concerned 
anyone requesting copy. 

“The conclusions arrived may 
summarized follows: The shaft was 
installed about six months previous 
the accident after having been 
paired and re-equipped with new 
pinion. The shaft had 
ously used. The new pinion was 
slightly oversize the bore. The 
surface the shaft 
slightly built welding 
and remachined size permitting 
good pinion fit. was thought that 
the material the shaft was ham- 
mered carbon steel. From metallo- 
graphic and chemical study was 
found that the material was 
steel but that had been prepared 
cold-rolling instead hammering. 
The chemical analysis disclosed that 
the phosphorus content 0.09 per 
cent was about twice the maximum al- 
lowance and about three times what 
should have been. Though the 
depth the weld was only 3-16 in., 
micro-examination showed 
fracture was initiated the edge 
the welded surface. Macro-examination 
that the shaft had some time 
its previous history been bent close 
the point final fracture and that 
had been straightened, previous 
the building welding and fitting 
the pinion above mentioned. 

“The engineering study stresses 
indicated that the fiber stress the 


shaft should not over 3,000 per 
square inch for the hoisting full 
capacity load when gradually applied. 
Such stress indicated factor 
safety about twenty one, which 
should entirely adequate. Study 
practice revealed that occasionally 
ladle will drop inch two the 
bails due improper engagement; 
also, that cranemen sometimes pick 
slag ladle with jerk because 
for this special operation the bails 
have been reclining the lip the 
ladle previous the lift. These shocks 
cause impact the mechanism, and 
though believed the multiplica- 
tion stress such shock within 
the factor safety provided, never- 
theless this shock, together with poor 
grade shaft material, shaft history 
abuse, and shaft repair practice 
which may subject was 
sufficient cause the fracture. 

“From the viewpoint up-to-date 
engineering and safety engineer- 
ing, the converter aisle cranes the 
Clarkdale smelter are deficient sev- 
eral respects. 


“Remedy The remov- 
from hoist mechanisms 
all shafts exhibiting previous abuse 
such bending, and also shafts 
previously welded the fitting sur- 
faces contact with bearings, pin- 
ions, and gears. The practice build- 
ing bearing and fit surfaces 
shafts not condemned general, 
but hoist mechanisms the 
ular design Clarkdale 
thought advisable not even take 
the small involved such 
welding practice. some kind 
satisfactory brake could installed 
the hoist mechanism stop run- 
away load, believed that there 
would objection such type 
welding repairs mentioned. 


“2. Campaign the alert- 
ness among cranemen, crane swamp- 
ers, and other converter-aisle employ- 
ees with respect proper engagement 
bails the ladles and elimination 
shock beginning the lifting 
loads. 


“3. Continuation extreme precau- 
tion the men the converter aisle 
avoid being within the range 
splash falling loads. 


brake close winding drum. 


“5. Serapping the present cranes 
verters are installed. 
cranes are deficient design when the 
details design are exposed the 
criteria good modern engi- 
neering and safety engineering prac- 
tice.” 
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GOVERNMENT PUBLICATIONS 


Accident Prevention Copper Smelter 


RGANIZATION accident 
prevention committees and 
departments throughout the 
plants Phelps Dodge 

Corporation was described the Sep- 
tember issue. presented 
continuation Accident Report 


Classification Accidents—All acci- 
dents are classified under the follow- 
ing headings: 

Fault injured employee. 

Use tools and equipment 

known defective unsafe. 

Failure use safety devices 
provided. 

Failure use proper tools 
appliances provided. 

Violation safety rules in- 
structions. 

Improper act selection im- 
proper method doing work 
workman. 

Failure wear proper clothing 
shoes. 


Fault fellow employee. 

Use tools and equipment 

Failure use safety devices pro- 
vided. 

Failure use proper tools and 
appliances provided. 

Violation safety rules in- 
structions. 

Improper act selection im- 
proper method doing work 
workman. 


Faulty tools and equipment. 


Use tools, machinery, and 
other equipment not known 
defective. 


Fault supervision. 
Failure provide safety devices 
required. 


Failure provide proper tools 
and equipment. 
Violation safety rules boss. 
Improper act selection im- 
proper method doing work 
boss. 
method work and hazards. 
Accidents resulting from faulty 
design plant. 
responsibility, super- 
vision now interpreted the smel- 
ter management not “personal.” 


Nevertheless, supervision presumed 
have ultimate control over two fac- 
tors—the physical and the human— 
that are involved all accidents, both 
which must determined and elim- 
inated accidents are pre- 
vented. classify accident and 
injury (personal material) fully, 
therefore analyzed fur- 
ther under the following headings: 


Type injury (location and na- 
ture). 


hot material, mechanical equip- 
ment, chemicals, electricity, falling 
flying objects, ete. 


Type accident, explosions, 
falls persons, burns, contact with 
equipment, ete. 


Physical, mechanical, material 
condition causing the 
Faulty guarding (a) Ineffective- 

guarded. (b) Unguarded. 

Poor housekeeping: (a) Improp- 
erly piled stored material. (b) 
Congestion. Dirty debris- 
littered walkways. 

Defective improper equip- 
ment: (a) Miscellaneous material 
and equipment. (b) Hand 
tools. (¢) Mechanical equipment. 

(d) Electrical equipment. 


Unsafe building conditions: (a) 
Fire protection. (b) Exits. 
Floors. (d) Openings. (e) 
cellaneous. 

Improper working conditions: 
(a) Ventilation. (b) Sanitation. 
Light. 

Faulty design: (a) Plant. (b) 
Equipment. Processes. 

Improper dress apparel: (a) 
goggles, gloves, masks. (b) Un- 
suitably long sleeves, high heels, 
turned defective. 


Human man-failure cause 
accident 

Faulty (a) None. 
(b) Not Incomplete. 
(d) Erroneous. 

Inability employee: (a) Inex- 
perienced. (b) Unskilled. Ig- 
norant. (d) Poor judgment. 

Poor discipline: (a) Disobedi- 
ence rules. (b) Interference 
others. Fooling and horseplay. 


visory cause.” 
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Lack (a) At- 
tention distracted. (b) Inatten- 
tion. 


Unsafe practice: (a) Chance- 
taking. (b) Short Haste. 
(d) Wrong method. 


Mentally unfit: (a) Sluggish 
fatigued. (b) Violent temper. 
(d) Worried. 


unfit: (a) Defective. 
(b) Fatigued. Weak. (d) 
Sick. 

Other causes. 


Fault responsibility, with 
tual parties named advisable. 

The investigators are required 
use this analyzing ac- 
cidents, and evident from study 
these six general factors that the 
investigators are led distinguish be- 
tween the injury and the accident. 
The severity the injury often 
matter luck, and there may sev- 
eral types injuries suffered con- 
one several victims 
one accident. 

When analyzed under the headings 
this all show 
definite connection with supervision, 
therefore “shelving” responsibility 
the accident entirely 
employee fellow employee pre- 
vented, and the fault 
automatically assigned those 


—the operating staff. 

All eases personal injury are in- 
vestigated the Smelter Investiga- 
tion Committee; this applies slight 
euts and seratches well more 
serious injuries. Not only are slight 
and considered poten- 
tially serious, but has been found 
that the severity the injury not 
always measure the hazard. The 
person who receives cut 
may have been farther than 
inch second from death. 

There are also accidents not inflict- 
ing personal injury but resulting 
material. These are investigated be- 
eause they are expensive and are po- 
tential injury hazards. Such 
gations have uncovered defects that 
under less favorable 
might have caused serious injury. Two 
reports this type com- 
bined with that selected for the pre- 
vious example gave rise the fol- 
lowing order, which illustrates the im- 
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portance investigating accidents 
causing personal injury: 


General Order Pertaining Gas and 
Electric Welding Practice 


tions several accidents during the 
past year has led advise that con- 
siderable caution exercised the 
repair and reconditioning certain ma- 
chine parts which either electric 
acetylene welding takes part. The ex- 
perience and the conclusions are now 
sufficiently definite justify 
lowing order: 

“The repair reconditioning steel 
shafts, axles, other members ma- 
chines, cranes, locomotives, cars, and 
other vehicles, through building 
surfaces welding joining parts 
welding, shall not permitted. This 
prohibition applies those parts which 
service are subjected repeated dy- 
namic stresses, such strong 
either slow rapid, particularly 
possible failure the welded parts 
might cause personal injury, property 
damage, expensive interruption 
production. such cases where fail- 
ure the parts will not result 
sonal injury, property damage, ex- 
pensive shutdowns, welding may per- 
mitted, but only with the approval 
the master mechanic, chief engineer, 
superintendent. 

“Several illustrations the amazing 
effect welding parts which should 
always fatigue-resistant will giv- 
below illustrate the danger 
such practice: 

1—A small spot weld, about 
the size 25c. silver coin, was made 
ore car axle forged steel in. 
diameter. The spot weld was made 
for the purpose attaching small 
chain for convenience rotating the 
axle during reconditioning the wheels 
the shop, and was applied the 
surface about the middle the axle. 
The axle failed service, causing 
amounting about $1,600. 
tion disclosed the fact that fine fa- 
tigue crack started the spot weld 
and gradually, under the influence 
repeated bending strains every time the 
wheels revolved, progressed more than 
half way through the axle, finally pro- 
ducing sudden and complete rupture. 


“Case 2—An axle broke 
under the tank car the Mallet loco- 
damage was slight, because the equip- 
ment was the yards and running 
light the time. Investigation showed 
that the surface the axle the 
wheel fit had been built electric 
welding, and then remachined fit the 
wheels. fatigue crack started the 
edge the wheel, circumferentially, 
and had proceeded slowly 
ally toward the center the axle, until 
only about per cent sound metal 
remained, which suddenly failed ser- 
vice. 

“Case 3—A jack shaft the hoist 
mechanism converter aisle crane 
failed, with the result that ladle 
molten slag dropped and spilled, caus- 
ing severe burns one man. The in- 
vestigation disclosed that the jack shaft 
had previous date been re-equipped 
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with new pinion. the pinion did 
not fit tightly enough the shaft, the 
surface the shaft was built with 
welding and remachined make 
tight fit. The break started with 
fine crack the edge the welding, 
gradually proceeded least half way 
through the shaft, and finally failed 
above described. 

“These cases are cited emphasize 
the disastrous results which may occur 
from even apparently insignificant 
amount welding the surface 
such parts. any the three cases 
mentioned, the loss life 
damage could have been consider- 
able magnitude. 

“It recommended that 
parts which have been welded 
past for conditions which would 
violation the above rule, and which 
taken out service, their condition 
ascertained careful inspection 
frequent enough intervals prevent 
the occurrence accidents. The im- 
mediate attention all department 
heads this matter requested. Doubt- 
ful cases should discussed with the 
master mechanic, the chief engineer, 
the superintendent.” 

Signed 
Superintendent. 


Incidentally, responsibility for the 
above accidents was placed directly 
the general staff, from the mechan- 
ical department upward. Their posi- 
tion was not ameliorated lack 
knowledge concerning 
effect welding; quite the reverse, 
the need for knowledge meet all 
contingencies was emphasized. 

From 1935 1937, 854 
personal-injury accidents were inves- 
tigated. this number, accidents 
lost-time injuries, and 835 
personal injuries without loss 
time. During 1937, 112 accidents 
that did not result personal inju- 
ries were investigated. Thorough 
analysis each accident 
have far-reaching effect, and the 
management feels that the results ob- 
tained more than compensate for the 
time and expense investigation. 
The principal accomplishments are: 

Determination the true cause 
the aecident and description the 
essential preventive measures place the 
responsibility for prevention sim- 
ilar accidents certain individual 
group individuals. 

The investigation in- 
stills safety consciousness into the in- 
dividuals directly 
ness, the victim, the immediate super- 
visor the latter, and the committee 
members. 

Publicity reasonable type 
given findings has similar, less 
forceful, the entire person- 
nel. 

Unbiased placing responsibil- 
ity for accidents and accident preven- 
tion encourages employees adopt 
more cooperative attitude toward 
the latter. There can feeling 
persecution where committeemen 
render impartial judgment phrased 


Engineering and Mining 


temperate language, and the respons- 
ibility falls readily supervisors 
elsewhere. 

Thorough and determined inves- 
tigative work presents all most 
argument that safety 
first consideration. 


Codes Safe Practice 


Early the safety campaign, acei- 
dent investigations began roll 
impressive score against “supervi- 
sion.” The dismay 
supervisors the weight respons- 
ibility, which they felt was not en- 
tirely justified, understandable. Pre- 
viously, foreman could expected 
assume “reasonable” obligation 
for the safety new employee, but 
this liability was 
duced the employee’s experience in- 
creased. “experienced” man who 
had been the employ that fore- 
man for long period was believed 
capable taking care himself. 

The error this was exposed, 
and was shown further that neither 
this man nor the foreman necessarily 
was reliable selecting the safest 
most efficient method work; nor 
were higher officials always infallible 
this respect. Therefore, became 
obvious that the foreman was 
discharge his end the accident-pre- 
vention program successfully, and 
his men must provided with some- 
thing more than general safety rules 
—that is, specifie and detailed guide 
the correct method for each 
operation they performed. Accord- 
ingly, selected officials were given the 
task studying operations with 
view making “job analyses” and 
preparing the necessary guide. 
outline was developed, and date 
safe has been drawn 
covering separate operations. 
Some codes are the process revi- 
sion have already been revised. The 
time and work required these codes 
proved surprisingly great; however, 
the benefits derived were equally as- 
tounding, and the development and 
use these codes are now considered 
among the greatest single accomplish- 
ment the smelter accident-preven- 
tion program. 

The labor involved compiling 
codes safe practices indicated 
the fact that approximately 135 differ- 
ent references from some sources 
have been employed 
Safety Council Safe Practices pam- 
phlets are used extensively for refer- 
ence, but other data have been ob- 
any rate, prepared without 
previous study all available pub- 
lished information the subject. 
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GOVERNMENT PUBLICATIONS 


Accident Prevention Copper Smelter 


ONTINUING the 

organization accident 

prevention committees, and 

accident reports, there fol- 
lows consideration safe practice 
rules and regulations for special 
pations and operations. 


Codes safe practice covering the 
following occupations and operations 
have been adopted: 


Assay department, bucking room, and 
assay office. 

Blasting converter smoke chambers 
(revised). 

Blasting the discharge doors 
primary crusher receiving bins. 

Blasting reverberatory 
toms. 

Blasting the roaster storage bins. 

Boiler valves and accessories—opera- 
tion and repair. 

Blowdown locomotive boilers and 
use boiler compound. 

Coal plant. 

Converter-department, cranes mainte- 
nance men. 

Converter department, 
maintenance men. 

Converter-department punchers. 

Converter-department skimmers. 

Converter-department swampers. 

Cottrell power house. 

Engineering department. 

Explosives; supplementary for 
transfer, storage, and use. 

Feed-water pumps 
lines. 

General plant inspection (revised). 
Industrial haulage (includes separate 
codes for five haulage operations). 
Industrial haulage locomotive and 

equipment maintenance men. 

Inspection diamond soot blowers 
waste-heat and direct-fired boilers 
while service. 

Installation, operation, and mainte- 
nance water-cooled dampers 
boiler inlet flues. 

Maintenance-of-way department (V. 
Railroad). 

Motor-vehicle drivers and garage at- 
tendants. 

Power-house switch-board operators. 

crew. 

Reverberatory-department coal burn- 
ers and blowers. 

Reverberatory department converter- 
slag spoutmen. 

Reverberatory-department gas testers. 

Reverberatory-department matte tap- 
ping. 

Reverberatory-department skimmers. 

Reverberatory-department slag skim- 
ming. 

Roaster clerks. 


mechanical 


PART III 


Smelter section gang. 

Switch inspection (R.R.). 

Waste-heat and direct-fired boilers— 
putting and out service. 

Welding practice, gas and electric. 

Wire ropes converter cranes. 


Special codes for the purpose indi- 

Instruction and description the 
roaster plant sampling device the 
discharge chute conveyor 15. 

Instruction for the operator the 
roaster feed sampling device the 
discharge chute conveyor 15. 

The outline used preparation 
codes follows: 


Preparing and Criticizing 
Safe Practice Codes 


References 

Pgs. Rule Book 

Safe Practice No. 

National Safety Council Pamph- 
let No. 

A.R.A. 

Departments 

II. Job 
Objective. 
Statement objective. 
Services not performed. 

Hazards. 

Statement obvious hazards. 
Statement hidden hazards. 
Crew, Duties and Responsibilities 

Personnel. 

Qualifications. 

Training for job. 

Reception new employee 
apprentice 

Apparel. 

Equipment and Material 

List machinery and 

Tools—both for operation and 
repairs. 

Preparation and Housekeeping 
Inspection equipment. 
Natural (windows). 
(windows, washing). 
Artificial: (a) Economy use. 
(b) Kind and amount 
lamps. Prompt replace- 
ment. (d) Loeation con- 
trol. (e) Schedule for use. 

Ventilation: (a) Fresh air. (b) 
Temperature. (c) 
tion. 

Sanitation: (a) (b) 
Drainage. Garbage—ref- 
use disposal. 

Fire protection: (a) 
(b) 
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Lubrication: (a) Methods ap- 
Housekeeping. 
VI. Procedure and Precautions 
Job—x. Job—y. Job 

all above job precedures 
not fail diseuss signals, utiliz- 
ing the following outline. 

Signals. 

Signal devices: (a) Type. (b) 
Loeation. Authority use. 
(d) Code. 

Signals hand. 


VII. Coordination With Other Jobs 


VIII. Procedure Emergencies Such 
as: 
(a) Power failures. (b) Con- 
Missed holes. (d) Low water 
boilers. (e) Fires. (f) Bad air. 


make the details the 
clearer many them contain illustra- 
tions equipment borrowed from 
manufacturers’ specifications pre- 
pared locally. This applies particu- 
larly the codes governing inspec- 
tions, which are described later. 

After the problem code prepara- 
tion has been largely solved, the diffi- 
culties familiarizing the employees 
with the objectives, hazards, duties, re- 
sponsibilities, equipment, tools, apparel, 
safeguards, and other factors that 
attach his job still exist. Although 
the codes have been made brief 
practicable for complete cover- 
age, they still are too long and detailed 
for rapid assimilation. familiarize 
the employees with the codes, com- 
bined study, verbal instruction, and 
practical training are employed, with 
definite follow-up schedule ex- 
amination. 

Plant Inspection—Codes 
safe practice include one for 
general plant inspection, which de- 
seribes the minimum safety require- 
inspection and covers the subjects 
yards and buildings 
(physical condition, inside and out), 
working conditions (ventilation, light, 
sanitation), precautions against fire 
and explosion, fire-fighting equipment, 
building equipment (cranes, elevators, 
ete.), storage and handling ma- 
terials, condition ladders, electrical 
equipment,. machinery, tools, 
and first-aid equipment. 

Each departmental committeeman 
provided with general inspection 
sheet (revised), eovering the same 
items outline form for making 
monthly departmental safety 
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tions. The items inspected are 
arranged the inspection sheet 
question form that yes 
answer suffices. However, when sub- 
standard are noted, the 
committeeman the nature 
the condition the opposite blank 
page, together with suggestions 
recommendations for its correction. 
Thus the the target, and 
“errors” are recorded the monthly 
inspection sheet. 

Inspection more specific 
have been prepared 
such subjects wire rope, bridge 
power-house switchboard, and 
related equipment. These codes are 
provided for reference where the 
committeeman’s field inspection em- 
braces such special items. Supple- 
mentary inspection sheets 
vided record the 
spection codes and outlines are also 
provided for special equipment that 
may require daily, weekly, monthly 
inspection the operator. 
worthy note that space pro- 
vided for sworn affidavit the 
inspector monthly inspection forms 
used for the inspection equipment 
whose failure would dangerous. 

Not the least important the safe 
practice codes pertaining plant 
conditions and equipment that pre- 
pared for the engineering department; 
best described quoting its 
foreword: 

The operations the 
engineering departments are concerned 
largely with the design and choice 
equipment and structures. Little 
hazard involved these opera- 
tions themselves, yet serious hazards 
are apt through the 
neglect safety design and choice 
new equipment. 

detailed code specifying standard safe 
practices respect all designs and 
equipment within the scope engi- 
neering department operations. Much 
detailed material has already been 
published covering this field and 
readily available. 

Therefore, the “Index Standard 
Practices and Equipment” lists the 
item which safety information 
desired, together with the authority 
reference containing such informa- 
tion. This, effect, the safe prac- 
tice code. The following references 
are required: 

bound and indexed set 
Safe Practice pamphlets published 
the National Safety Council. 

Copies any special industries 
pamphlets pertaining any opera- 
tion within the scope the branch 
activities. 

Copies all plant safe-practice 
codes. 

Any other pamphlets referred 
the index. 

The “Check List for Structure and 
Plant Design” has been drawn 
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assist checking over general draw- 
ings and lay-outs for hazards. Each 
drawing checked shall bear evi- 
dence that this has been done. 

The List for Equipment” 
has been drawn assist check- 
ing all new equipment guard against 
the introduction new hazards into 
the plant. Each requisition for equip- 
ment covered this list shall 
checked before approval 
granted for its purchase. 

Unfortunately, the length the in- 
spection codes and inspection sheets 
prohibits appending them this pub- 
lication. However, their comprehen- 
siveness worth emphasizing. any 
pertinent items are missing from these 
inspection codes and sheets, their ab- 
sence has notice far. 

Two definite 
these inspections are numerous plant 
improvements and safety 
consciousness among those making the 
inspections. Since there com- 
mitteeman each shift each de- 
partment, and each committeeman 
limited three-month tenure, 
sizable number are enlisted each year, 
thereby participating this form 
safety education. 


Regular Foreman Conferences 
Important 


Foremanship Conferences The 
quickly “spotlighted” any analyti- 
eal investigation accident causes, 
and diagnosis these 
brings light some interesting facts. 
For example, individual becomes 
“boss” because his work has shown 
certain understanding and skill above 
the average. rises foremanship 
because his accomplishments boss 
are above average for bosses. his 
upward progress continues, his qualifi- 
are still measured compari- 
son with the average qualifications 
men his position. Unfortunately, 
“average” uncertain basis for 
comparison, and man having qualifi- 
above average not neces- 
sarily competent supervisor when 
judged more consistent standards. 

list the essential charac- 
teristics for good foremanship 
placed side side with list the 
same essential characteristics actually 
displayed given foreman, the 
latter likely fall surprisingly 
short expectations. 

Nevertheless, this individual prob- 
ably has the desired essential char- 
acteristics, and foremanship confer- 
ences over the United States are nuw 
rather general means developing 
them. Those conducted the Clark- 
dale smelter differ from the usual 
training two respects: They are 
both self-starting self-operating. 
foremen’s club organized the 
smelter supervisors conducts the 
ferences, furnishing its own conference 
leaders. Subjects for are 


partly spontaneous origin and 

partly suggested published course 

training. covered these 

meetings included the following: 

Duties and responsibilities fore- 
man. 

Qualities leadership. 

discipline. 

Fundamental reasons for safety work. 

Using facts prevent accidents. 

Selecting, training, and checking the 
performance new employees. 

Purpose physical examinations. 

Relationship good foremanship 
safety. 

Accomplishments informal group 
safety meetings. 

Safety suggestions. Safety rules. 

Safeguards and good housekeeping. 


Foremanship conferences represent 
one phase safety education, blend- 
ing with the 
gram whole. Concrete evidence 
accomplishments, therefore, dif- 
ficult establish. However, such 
training does much maintain 
high ‘level safety consciousness 
among foremen—a never-ending prob- 
lem any safety program. 

Physical Examinations—A complete 
physical examination required for 
employment the Clarkdale smelter. 
This the usual thorough type, and 
visual other defects that might af- 
fect the wisdom exposing the candi- 
date certain hazards are noted. 


Thus, defects that not prohibit 
employment may still influence the 
selection the type work which 
new employee assigned. For 
example, his job assignment may 
decided through the use visual data, 
follows: 

Employees are classified four 
groups based the percentage 
normal vision that they possess. 
Smelter work also divided into four 
classifications based upon 
centage normal vision necessary for 
safe and efficient performance the 
work. employee having “A” 
(normal) vision perform work 
“A,” “C,” “D” classifica- 
tion. employee having “B” vision 
may work tasks the “C,” 
“T)” and employee with “D” 
vision work only “D” tasks. 
Employee vision classifications may 
based upon corrected vision the 
work such that glasses can worn. 

Similarly, information obtained 
through physical examination can 
used for job assignments where other 
defects are involved. are 
based upon hearing difficulties, nasal 
defects, heart lung ailments, physi- 
cal deformities, and general health con- 

continued 
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Accident Prevention Copper Smelter 


REVIOUS have 

considered the preparation and 

criticism codes safe prac- 

tice covering the various oper- 
ations performed and around 
copper smelter; also physical exami- 
nation, conferences foremanship, 
and other phases accident preven- 
tion work. The discussion continued 
the following: 

Training—The third an- 
nual first-aid course 
completed the smelter. Approxi- 
mately per cent the employees 
and nearly 100 per cent the super- 
visory force completed the training 
and passed the examination. Large- 
cooperative first-aid training was 
initiated the fall 1935 following 
instructors’ course conducted 
The 35-hour instructors’ course was 
conducted company time, and after 
instructors had taught the one class 
necessary earn their Bureau 
certificate, they 
were paid per hour for addi- 
tional classes conducted. 
aid course consisted 
training these instructors, and 
representative. 
were required attend first-aid classes 
their own time, without pay. 

1936 the plan was revised the 
extent offering the following alter- 
natives the employees: 


They could complete the stand- 
ard first-aid course, and passing 
the examination would paid $5; 

They could complete 
six-hour course covering the subjects 
shock, artificial respiration, bleed- 
ing, and general handling injured 
persons, and pass special examina- 
tion these subjects but would 

They might stand special exam- 
ination covering the subjects the 
six-hour course. Failure the exam- 
ination would necessitate their tak- 
ing the six-hour course. remunera- 
tion was offered for this alternative. 

Approximately per cent the 
smelter employees chose the first. 

First-aid examinations 1935 in- 
cluded questions and demonstrations 
subjects covered training. How- 
ever, half the examination period 
was spent accident-prevention dis- 
cussions aimed primarily the myth- 
ical “unavoidable” accident. Some 
lively debates developed, and was 


PART 


felt that the training and discussions 
had definite influence altering 
the “die-hard” attitude numerous 
individuals 
tion measures. 

1936 examinations followed 
similar trend, and was observed 
that the attitude both employees 
and supervisors had undergone dis- 
tinet reversal the subject the 
“unavoidable” 
the intent accident-investigation 
processes was thoroughly aired 
their purpose. 

1937 the first-aid course was al- 
tered the request employees who 
desired reasonable variety their an- 
nual training. The new course cov- 
ered the same subjects the same 
order but did-so means contest- 
type problems. Instructors received 
special training preceding this course, 
and the men felt that the change was 
definitely for the better. Examination 
consisted contest problems, judged 
with the standard discount sheet, and 
teams were required aver- 
age per cent higher two 
problems. 
was directed toward cuts, 
seratches, and eye injuries. 

The progress the accident-preven- 
tion program was clearly discernible 
the discussions conducted. the 
two-year interval between the 1935 
and the 1937 examinations, safety 
consciousness had made 
vances. The worth first-aid train- 
ing probably will not determined 
accurately, but seems reasonable 
suppose that its influence may have 
extended into nearly every phase 
the safety program. 

for the direct application 
first-aid knowledge, there record 
its use any substantial extent 
inside the plant. Several cases suc- 
first-aid application injuries 
sustained outside have been reported. 

the attempt reduce accidents, 
attention was directed also toward the 
more obvious elements essential the 
success safety program. Such 
items safe wearing apparel, safety 
suggestions, safety advertising (post- 
ers, exhibits, signs, posted rules), and 
safety devices therefore have received 
consideration. fact, accident-inves- 
tigation findings have placed new im- 
portance such factors, that some 
have been incorporated into the codes 
safe practice. The handling 
these items deserves special mention. 
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Safe Wearing state- 
ment, “Hats, shoes, gloves, goggles, 
and respirators must approved 
type” appears such codes safe 
practice not list special apparel. 
The word “approved” refers the 
approval the management. Items 
included the approved list are qual- 
ified further follows: 


Dust respirators must bear the ap- 
proval the Federal Bureau Mines. 

Hard hats must standard man- 
tion. 

Shoes must have high tops and pro- 
tective toes, the latter preferably 
metal. 

Goggles must 
glass lenses, and frames must 
where 
spectacle-type goggles are permitted. 
For some work, rubber 
frames are specified definitely, depend- 
ing upon visual requirements, heat, 
and gas conditions, electrical haz- 
ards. required further that every 
employee have his person pair 
goggles suitable for his work. 

Gloves leather, as- 
bestos are specified according the 
operations performed. The use 
open, gloves prohib- 
ited. 

Additional items apparel are de- 
seribed follows: 

Leggings must made fire- 
proof duck. 

Leather spats must soft 
leather with flares stiff 
leather the bottom. 

Aprons must standard type 
suitable for the work performed. 

Babbitting helmets are required for 
all babbitting operations. These are 
furnished the company and there- 
fore the type used predetermined. 

Woolen ear plugs must used 
burning, welding, and other opera- 
tions where sparks are hazard. 

Woolen coveralls, furnished the 
company, must worn for certain 
types work. 

Leather pads, faced with metal, are 
specified for handling hot, rough, 
abrasive material. 

The wearing woolen shirts, un- 
derwear, and trousers encouraged 
where there danger contact with 
hot material. Under similar 
tions, sleeves must extend over the 
open end gloves, and trouser legs 
must worn over spats leggings. 
For some work trousers are 
specified. Jumpers worn where there 
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danger flying sparks must 
tight fitting around the neck. Wear- 
ing ragged torn and 
rying waste similar material part- 
exposed clothing pockets are 
generally prohibited. Wearing finger 
rings, neckties, and low shoes pro- 
hibited most departments. 

Such items goggles, spats, leg- 
gings, respirators, and welders’ gloves 
are furnished the management. All 
other apparel furnished the em- 
ployee. However, hard hats damaged 
the course duty are replaced 
the management. 

Safety Suggestions—The value 
safety suggestion depends chiefly 
the acknowledgment, 
and application the suggestion. 
serves primarily faulty 
working conditions. If, however, 
suggestion ignored, makes little 
difference whether practical, since 
opportunity establish friendly 
cooperation with the employee lost. 
the Clarkdale smelter, acknowledg- 
ment safety suggestion pri- 
mary consideration. The suggestion 
immediately referred the prop- 
out sufficient ac- 
knowledgment. impractical, the em- 
ployee informed why 
bution cannot used. 

Main safety suggestions 
are departmental safety inspections, 
departmental safety meetings, and ac- 
cident investigations. However, many 
suggestions are offered directly 
supervisors the safety and em- 
ployment department. Virtually all 
plant physical improvements 
interest safety and efficiency are 
direct results safety suggestions. 
Many improvements working prac- 
tice also this fea- 
ture the safety program. 

Safety Advertising—Visual appeals 
for safety are presented National 
Safety Council posters appearing 
some bulletin boards throughout 
the plant. Goggles and other articles 
apparel damaged accidents are 
exhibited near the safety office and 
safety meetings. Warning signs 
are much evidence, and posted rules 
for operation use equipment are 
used extensively. addition, 
regulations, violation whieh 
eause for discharge without further 
notice, are posted the time office 
where they are certain observed; 
these regulations are the core the 
disciplinary system and are_ brief 
Those applying safety read fol- 
lows: 

Indulging “horseplay” con- 
ducting himself manner which 
might lead injury himself 
fellow employees. 

Sleeping while duty. 


Introduction, possession, use 
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intoxicating liquors habit-form- 
ing drugs the property the com- 
pany. 

Failure report immediately ac- 
cidents personal injuries occurring 
duty, claiming compensation for 
injuries received while off duty. 

Falsifying regarding accidents 
occurring duty, when applying 
for employment, while undergoing 
the physical examination for employ- 
ment. 

count the employee’s own careless- 
ness will endanger fellow workmen. 

Failure put safety signs 
when working electric-powered ap- 
paratus, the removal such signs 
without proper authority. 


against fumes and dust from welding 
operations. 


Automatie warning signals have 
been placed all industrial haulage 
crossings. 

been installed the reverberatory de- 
partment draw fumes 
matte tunnels and matte tapping hole 
during matte tapping operations. 


Shower baths deliver- 
ing heavy spray water have been 
installed the assay converter 
aisle, reverberatory department 
for quick removal 
ments from skin and clothing, and 
quick extinguishing fires 


ing. 


Relative Value Elements the Smelter Accident-Prevention Program 


Per Cent Factor 


Increased Safety Consciousness—i. e., Convincing 
Everyone That Safety First 


Relative Value, 


Method per Cent 
Study practice and elimination unsafe methods by: 
Better shop and departmental safety 
Systematic plant inspection workman committeemen which 
Analytical investigation all mishaps: 
100 
Per Cent Factor 
Better Physical Conditions. Safeguarding, 
and Dust Control 
Relative Value, 
Method per Cent 
plant inspection, carefully noted and followed up.......... 
Suggestions shop and department 
100 


Deliberate, willful, flagrant 
violation definitely established safe- 
rules. 

For other offenses not 
the above list, employee shall not 
discharged without first having 
been notified that repetition the 
offense will make him liable dis- 
missal. Such notice shall given 
the foreman boss charge the 
work, and advice thereof forwarded 
the employment department imme- 
diately. 

Any employee who discharged 
will informed the reason for 
his discharge his foreman boss. 

Safety Devices and Equipment— 
Special safety devices 
developed and applied the acci- 
dent-prevention work progressed are 
too numerous full. How- 
ever, some are worth brief mention: 


resisting, 
glass shields have been attached 
skimmers from heat and flying hot 
material. Similar glass 
placed cab windows slag haul- 
age locomotives. 

been installed protect welders 


process are being made locate in- 
visible fatigue shafts, axles, 
and other metal parts subject vibra- 
tion stresses. 


reduce transmittal skin 
disease, solution 
ers (foot baths) have been placed 
entrances all shower baths change 
rooms. 


Engineers have designed en- 
closed car for haulage re- 
duce the hazard hot, flying dust 
when loaded and transport- 
ed. This car now the process 
construction. 


program 
should also with the in- 
stallation host minor safety 
devices, including numerous guards 
and railings, all which have in- 
safety and efficiency plant 
operation, 


(To concluded) 


Excerpted from Information Cireu- 
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When you need air gas under pres- 
sure, the first consideration naturally 
centers around the ability the equip- 
ment selected deliver reouired vol- 
umes under any pressure condition. 
You are always sure that with 
Roots-Connersville Positive Displace- 
ment Blowers. 


But power costs deserve consideration, 
too. Blowers shown here are two 
the thirteen “R-C” blowers used for 
ventilation construction the Dela- 
ware Aqueduct. Their 200 Motors 
supply ample power deliver 17,500 
CFM air any required pressure 
234 lbs. Power used varies direct 
proportion pressure required 
neat saving jobs like this where 
pressure demand varies widely. 


BLOW 
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Connersville, Ind. 


ROBINS BELT CONVEYORS 


have been chosen for the vast the major 
Mine and Smelter installations throughout the world 


the past few years. Word their superior perform- 
ance and advanced design has spread from one project 
another prompting their continued selection. 


ROBINS GYREX SCREENS 


with Super-Gyraloy Screen Cloth are transforming flow 
sheets primary and short-head cone crushing plants. 
They give high-capacity service with exceedingly low 
power consumption; excellent screens for both scalping 
and accurate sizing. 


ROBINS-ORO FEEDERS 


represent the “latest” heavy duty Feeders. They handle 
more and larger-sized ore, live longer and cost less for 
maintenance. The manganese steel feeder pans are in- 
tegral with the chain and not bolted it. All wearing 
parts may renewed without dismantling the feeder. 


ROBINS offers up-to-date designs everything 
for handling and screening ore between the receiv- 
ing bin and the grinding machinery. Robins-Oro 
Feeders, Belt Conveyors, Gyrex Screens, Belt and 
Roll Feeders, Belt and Bucket Elevators, Chutes and 
Gates; Mead-Morrison Car Dumpers for use 
open pit mines and Robins Messiter Ore Bedding 
and Reclaiming Systems for smelters—and com- 
plete Engineering Service. 


Send for particulars. 


ROBINS CONVEYING BELT CO. 
ROBINS 


15 PARK ROW NEW YORK, N. Y. 
Offices principal cities. 
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ROFESSIONAL SERVICES 


Assaying Management 
Research Mill Design 
Consulting Ore Testing 


Metallurgy 
Geographical 
Prospecting 


JOHN HERMAN 


Assayer and Chemist 


ORE TREATMENT TESTS 
Complete Qualitative Spectrographic 
Analysis $6.00 each 
I Do Not Guarantee Satisfaction 
I Guarantee Accuracy 
771 San Julian Street 
Cable: ‘‘Accuracy’’ Los Angeles, Cal. 


BENNETTS CHEMICAL 
LABORATORY 


We sample properties and 
assay samples 


WARD WARD 


Mining and Engineering 


LEDOUX CO. 


Office and Laboratory 
155 Sixth Ave., New York 
Assayers, Samplers and Weighers 

Representatives of Shippers of 
Ores and Metals of Buyer’s Works 
We Are Not Dealers or Refiners 


€xaminations—assaying, analysis and 
metallurgical testing — ore, concen- 
trates and gold buying 


Auburn and Sonora, California 


Represent shippers at smelters 


Tacoma Washington 


ELY, PROP. 


DOVER LABORATORY 


Wisconsin Bridge &lronCo. 


Consulting and Designing Engineers 


FRANK KENNEDY 


super- ARTHUR NOTMAN Headframes Bins 
Analyst, Assayers vision. Consulting Mining Engineer Smelter Buildings Crushing Plants 


Reports, Gold Assay, $2.00 Dredge, hydraulic & quartz mining 
Iron duct, $1.00 Phos., $1.50 710 N. 19th St. 
Dover, New Jersey Boise Idaho 


Concentrators Mills 

Power houses Hoist Houses 
Furnace Buildings Trestles 

5023 North 35 St., Milwaukee, Wis. 


40 Wall St., 19th Floor 


DWIGHT LLOYD MACK LAKE 


WALKER WHITE, Inc. 


SINTERING CO., INC. 


Metallurgical Engineers 


Consulting Geologist and 
Mining Engineer, Appraisals, 
Examinations, Explorations - 


Umpire, Assayers, Chemists 
ASSAYED PROMPTLY 


Call Building 


74 New Montgomery Street 
San Francisco, California 


Telephone: WHitehall 4-4298 Shippers Representatives 
GOLD LICENSE N.Y. 4R-13-104 


409 Pearl St., New York City 


Rector St., New York City 
s Testing Plant: Netcong, N. J. 


THE GENERAL 
ENGINEERING CO. ECONOMY—Today and Always 


The service the Consultant real economy—with his knowledge the 
Salt Lake City, Utah mining industry and his wide and varied experience, can usually 
great assistance coping with your most intricate problems. 


30 Church St., New York City 
1108 Concourse Bldg., Toronto, Can. 
Adelaide House, London, England 


Contractors For 


DIAMOND DRILLING 


any place the world for any 
purpose any reasonable depth 


Also 


Manufacturers Diamond Drill 
Machines and Equipment 


SPRAGUE and Inc. 


Dept. 


business paper publishers for 
over fifty years, McGraw-Hill 
uniquely equipped offer complete, 
authoritative direct mail coverage 
Industry’s major markets. Extreme accuracy mainta 
98%) and through careful analysis 
markets, complete classification companies and 
nel, etc., the widest possible selections are available. 
for handy reference folder 
Reasons which describes how McGraw-Hill Lists 
are built and maintained. 


Aviation 

Bus Electric Railways 
Civil Engineering and Construction 
Coal Mining 
Electrical Construction 
Electrical Industry 
Food Industries 

Metal 
Metal Working Industries 
Process Industries 
Textile Industries 
Administrative Executives 
Electrical Dealers Wholesalers 
Mill Supply Houses 
Power Services 
Product Engineering Design 
Production and Maintenance 
Radio Dealers Wholesalers 
Radio Engineering Design 


U.S. 


Scranton, Pa. 


WITH THE 
MERRICK 
WEIGHTOMETER 


Applicable any size belt con- 
veyor, horizontal inclined. 
accurate and dependable means 
keeping constant check 
duction. 


WRITE FOR BULLETIN 375 


For further details, selections from above basic 

classifications, counts, prices, etc., estimates 
special lists ask any representative 
write 


ES 


HILL PUBLISHING 


Complete lists covering major markets 
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760-762 Folsom Street 


Patented spiral lifter ribs used all Rib-cone Mills pre- 
vent ball slippage, the greatest cause wear ball 
mill. Lifting the balls higher makes them strike harder, 
thus doing crushing coarse particles. Spiral ribs 
set angle plow the balls away from the grid, reduc- 
ing wear vigorous and vicious agitation 
within the ball charge—insuring maximum grinding 
finer particles. These strong all-steel quality mills are 
fitted with manganese liners for durability and lowest cost 
Over seventy sizes are made the following 
types: screening, central discharge, plain overthrow, full 
diameter grate discharge and batch type mills. All these 
types are furnished standard sectionalized when neces- 
sary for difficult transportation. Prices start $220.00. 


FREE Large illustrated catalog. Describes our full line 


of. "Better mining machinery. Contains 
blueprints several plant layouts. Gives prices ore testing 
service. copy yours for the asking. 


RIB CONE BALL MILLS 


Reduce wear, increase capacity with spiral lifter ribs 


Above we show an open end grate discharge mill. All-steel construction 
with discharge end mounted Timken roller bearing wheels. 
suitable for free gold, tungsten, chrome and similar grinding problems. 
Permits easy access mill for inspection relining. Truly ‘‘Better 
mill and very reasonable price. 


Flotation Cells, all sizes. 
Mineral Jigs, Traps. 


Husky all-steel overhead eccentric 
type crusher with large ring oiling 
bearings designed to give finely crushed 
ball mill feeds. Many sizes available. 
Standard or sectionalized. 


WEMCO Mining and Milling Equipment recog- 
nized setting very high standard efficiency 
and low operating cost. fully GUARANTEED 
the job for which designed, and 
stand back the limit. Remember that the 
services our engineering staff are always available 
you without obligation your part. Write 


wire us. 


BRANCHES: Sacramento, Los Angeles, 
Phoenix, Salt Lake City, 
Denver, Spokane, and 
Berry Distributing Co., Manila, 


San Francisco, Calif. 
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500-ton cyanide plant has just been completed 
for the STANDARD CYANIDING COMPANY Hum- 
boldt House, Nevada, which WEMCO equipment 
has been liberally used. 
Included among the various pieces installed were 

3—Agitators the stirring type 

2—14’ Diam. Filters 

Diaphragm Pump 

2—24” Ore Feeders 

2—4” Sand Pumps 

Sand Distributing Mechanism for Leeching Vats, Etc. 
Complete details this will gladly sent you. 


the Coppus Blower 
PORTABLE 


and one the other its two types delivers 30% 
100% more air, per unit power. VENTAIR for 
long pipe lines, high pressures; for medium 
pressures, shorter pipe lines. 


The Coppus Blower adaptable for compressed air 
power. cubic feet compressed air will produce 
thirteen hundred cubic feet ventilating air through 
300 foot length ventilating drive 
out smoke ten minutes after blasting. 


especially designed for mine ventilating 
that’s why they their job well. 


Write for Bulletins 121-2 and 
Engineering 
Corporation, 368 Park Ave- 
nue, Worcester, Massachusetts. 
Branches mine centers; rep- 
resentatives principal cities. 
See THOMAS’ REGISTER. 


STATIC PRESSURE 


FASTENING 
WIRE ROPE 
SAFELY 


Steel cables should fastened 
with Steel Clips. The Genuine 
CROSBY CLIP matches your fine 
steel cables quality and its per- 
fect gripping design insures safety. 
Hot galvanized will not rust. 
Made since 1883 the 
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PLACER 


Most accurately and economically 
tested for with the 


EMPIRE DRILL 


NEW YORK ENGINEERING COMPANY 


45 West St. N. Xe City, U. Ss; A. Cable Address, NYECO, N.Y. 


ZINC DUST 


Because its increased efficiency, Merrillite 
preferred. highly refined zinc dust, extreme 
fineness and always uniform. 


Its source 
guarantee quality 


THE ALLOYS COMPANY 


Subsidiary The Merrill Co. 
343 Sansome St. San Francisco, 


A 
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Park New York, Cable Genstors 


down through the mill flowsheet and 
identify each major piece equipment. 
Crushers, ball mills, clarifiers, pumps, con- 
veyors, thickeners what you find? 
Names that have been long and favorably 
known the mining profession. These 
names mean much. They mean 
and suitability. They mean that wealth 
experience back each unit. 
right unit the right place. 


NEW YORK CHICAGO OAKLAND, CALIF. 
Cable address: 
JOHANNESBURG TOKYO GERMANY OLIUN 
Bateman, Pty., Ltd. Sanki Engineering Co., Ltd. Dorr Gesellschaft, mbH, Berlin 
ENGLAND FRANCE HOLLAND 
Dorr-Oliver Co., Ltd., London Soc. Dorr-Oliver, Paris Dorr-Oliver N. V., The Hague 
MELBOURNE MANILA HAVANA Manufacturing facilities Australia, Canada, Japan and 
Duff, Pty., Ltd. The Ed. Nell Co. Wm. Powe European Countries 
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the field filtration, the mining indus- 
try knows its Olivers, Americans, and Dorr- 
cos each fulfilling separate 
each the most modern design type 
created years ago mining men. 


Your trust, when placed any one 
these filters, not misplaced trust. 
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Being 
Published 
February 1940 


Last Forms for 


15th 


(formerly the 
Quarry Catalogs. 


indicate 


broader scope 


you are responsible for 


ing, requisitioning buying 
chinery, equipment supplies 
your property, and did not receive 
(or have access to) copy our 
1939 METAL QUARRY CATALOGS 
book, fill the coupon this ad- 
vertisement and mail once for 
your copy the 1940 edition. you 
qualify fora copy, there charge 
for same (unless your country 
location imposes import duty 


such literature, which ask you 
pay). 


“METAL & NON. METALER® 
MINING CATALNGS 


6,000 copies (minimum) the “men behind 
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field, long enjoyed the time-saving convenience Quarry Catalogs” annual com- 


catalog leading manufacturers products one handy Field surveys repeatedly 


show that more widely distributed, more frequently consulted and more religiously kept for daily ref- 


erence use than any other medium for determining sources for all essential equipment and supplies per- 
this field. 

response many requests, the 1940 Edition will renamed (as announced above) 
better indicate contents and scope And addition greatly expanded contents, comes new handy 
“Where-To-Buy-It-Nearby” Directory telling you, glance, the and address the nearest 
authorized representative every manufacturer whose products (and such representatives) are cata- 


loged our 1940 Edition Use the convenient coupon below NOW you qualify for free copy this 


Manufacturers...Here’s New 8-Point Service... 


Your Link” More Orders Throughout 1940! 


your every known facturers” will supply handy new index the nearest 


operated Metal district office, mine supply house, sales agent other 
the plus similar known major authorized act for you (provided your 
foreign countries, with guaranteed distri- such names its text signature). 


“Thumb-Cut” markers available, desired, nom- 
inal charge Catalogers using covered Catalog 
more pages. 


buying” these properties 33% increase over 


mechanized-mining ‘operations, you de- 


skilled Copy Staff assist you (or your agency) with- 
out charge, the planning and preparation con- 
densed Catalog best suited M.&N.M.C. users’ needs. 


for you catalog. For Catalogers using 12, more pages 1940, new low- 
rates; also, reprints your Catalog for your own use 


designed carton insure its delivery neat, present- 
new Directory, addi- able form the men you have the properties 


Make your space reservations NOW! 


NON- METALLIC MINING CATALOGS 
West St., New York, 
for purchases made our property and not have access your 
MINING CATALOGS (formerly Metal Quarry Catalogs). Please re- 


er 
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GIBSON POCKET HUNTER 


Gives High Recoveries Low Cost 


TWO PACKINGS 
FOR ALL 
MINE 

SERVICES 


PALMETTO 


REG. TRADE MARE 


PACKING 
FOR 


STEAM AND COMPRESSED AIR 
ENGINES, BLOWERS, HOISTS, Etc. 
DOES NOT GET HARD 


PACKING 
FOR WATER 


CENTRIFUGAL, SELF-PRIMING 
AND AUTOMATIC PUMPS 


Keeps Water and Air Out 


Send for Sample for Test Obligation You 
State Size and Condition Service 


GREENE, TWEED CO. 


101 Park Ave., New York 


OR economical extraction of ore, the Gibson Pocket Hunter 
that will crush 2-in. material, grind and amalgamate 
one pass, has proved extremely popular with small 

prospectors. Now its operating economy has been further im- 
proved steel bearings, lined with bronze. Other wearing parts 
constructed manganese steel and the balance heat-treated 
chrome nickel steel. The mill is sturdily built, guaranteed un- 
breakable, and easily transported as weight of heaviest part is 
only 


Price of mill rated at 2 ton capacity with 1% hp. engine and 
belting $290.00. Price without power $225.00. Also built in 
10, 12, 25, and 100 ton capacities. 

Write for new describing Gibson Counter Balanced 
Rod and Ball Prospectors’ Friend Mills, Flotation Cells, 
Amalgamators, Concentrators, Rock Ore Feeders, 
Mercury Feeders, Oil Feeders and 


ELECTRIC MINE 
HOISTS 


Sole 


Any capacity 


Oil Operated Post Brakes and Clutches with Lilly Safety 
Control 


left 400 H.P. Double Drum Mine Hoist, built for 
Federal Mining Smelting Co., Mullan, Idaho. 


SEATTLE, U.S.A. 
The Edward Nell Co., Representatives, Manila, 


The part the spiral seam 


the spiral reinforcement lap and some sizes and 
that gives spiral pipe weights the laps are close 


yond that any pipe its weight— Taylor Spiral Pipe available 
and Taylor Spiral Pipe the pitch thicknesses No. No. 
each group sizes give the proper —protective coatings all 


structural strength for the particular end joints for all mining services. 
pipe diameter. never more than Ask for page catalog. 


TAYLOR FORGE PIPE WORKS 


General Offices and Works: Chicago, Box 485 
New York Office: Church Street 
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RECONDITIONED MACHINERY 
SALLY ACCEPTED THROUGHOUT THE 
WORLD'S MINING REGIONS—BECAUSE 


DEPENDABLE. 


MORSE BROS. HAVE SERVED THE INDUSTRY SINCE 1898 


BLAKE JAW CRUSHERS 


10” Walker Mfg. Co. 

10” Traylor Jaw Crushers 
1—5” 12” Sturtevant Roll Type 
1—10” 16” Colorado Iron Wks. 
24” Allis-Chalmers Type 
1—18” 36” Farrel Blake Crusher 
1—24” 13” Farrel “B” Pattern 
1—66” 84” Allis-Chalmers Superior 
11” Samson No. Crusher 


During the past years Bros. 
has shipped many thousand reconditioned 
crushers all parts the world. 


UNIVERSAL JAW CRUSHERS 


1—8” Semi-Steel Crusher 

1—8” 16” Indiana Road Mach’y. 
1—3” 36” Cedar Rapids 

1—21” Mosser Cement Crusher 
24” Universal Steel Crusher 
1—14” 36” Cedar Rapids 

1—8” 24” Universal Crusher 


DODGE TYPE CRUSHERS 


1—5” Stearns Roger 

1—7” 11” Colorado Iron Works 
1—11” 15” Colorado Iron Works 


VIBRATING SCREENS 


1—Size G-2 Motor Generator set for oper- 
ating above screen. 

1—40” 60” Mitchell Electric Vibrating 
Screen, 3-hp., 60-cy., 440-volt. Approx. 
wt. 1500-lbs. 

1—4’ Traylor Vibrating Screen. Shingle 
Deck. Conveyan-screen Type. Approx. 
wt. 


DIESEL ENGINES 


1—75 H.P. Buda Automotive Type 
1—120 H.P. Atlas Imperial 
1—170 H.P. Busch-Sulzer Bros. 
1—200 H.P. Atlas Imperial 
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CRUSHING ROLLS 


Colorado Iron Works, Im- 
proved Type, Approx. wt. 
12” Davis. Approx. wt. 6500- 


1—20” 12” Allis-Chalmers. Approx. 
wt. 

14” McFarlane. Approx. wt. 
10,000-Ibs. 

1—30” 14” Allis-Chalmers, Style 
Approx. wt. 

1—30” 14” Traylor, Type Approx. 
wt. 19,500-lbs. 

2—36” 16” Davis. Approx. wt. 27,000- 
lbs. 

1—36” 16” McFarlane. Approx. wt. 
18,000-lbs. 

1—36” 16” Dewco. Approx. wt. 28,- 

4—40” 16” Colorado Iron Works, Im- 
proved Standard. Approx. wt. 21,000- 


1—40” 16” Colorado Iron Works, Spe- 
Approx. wt. 

2—42” 14” Allis-Chalmers, Reliance. 
Approx. wt. 

1—42” 16” Davis. Approx. wt. 40,000- 


2—72” 20” Allis-Chalmers, Garfield 
Type. Approx. wt. 


LOCOMOTIVES—Battery Type 


Little Trammers, 18” Gauge 

Little Trammers, 18” Gauge 

9—3-Ton Jeffrey, 18” Gauge 

4—3-Ton Jeffrey, 24” Gauge 

Baldwin, 21” Gauge 

Atlas Platform Switch Type 
Locomotive, 36” Gauge 

1—4-Ton G-E, 24” Gauge 

3—4-Ton Jeffrey, 18” Gauge 

5—4-Ton Jeffrey, 24” Gauge 

1—5-Ton G-E, 30” Gauge 

3—5-Ton G-E, 36” Gauge 

2—5-Ton G-E, 42” Gauge 

3—6-Ton Goodman, 36” Gauge 

2—6-Ton Jeffrey, 24” Gauge 

G-E, 36” Gauge 

2—7-Ton Mancha, 36” Gauge 

2—7-Ton Mancha, 48” Gauge 

3—6-Ton Goodman, 36” Gauge 


Type 


8—3-Ton Jeffrey, 250 Volt, 18” Gauge 
6—3-Ton Jeffrey, 250 Volt, 24” Gauge 
Baldwin, 250 Volt, 21” 
Gauge 

1—4-Ton G-E, 250 Volt, 24” Gauge 

2—5-Ton Jeffrey, 250 Volt, 18” Gauge 
5—4-Ton Jeffrey, 250 Volt, 20” Gauge 
6—6-Ton Jeffrey, 250 Volt, 24” Gauge 
5—6-Ton Jeffrey, 250 Volt, 30” Gauge 
15—6-Ton Jeffrey, 250 Volt, 36” Gauge 
12—6-Ton Jeffrey, 250 Volt, 42” Gauge 
3—6-Ton Goodman,250 Volt,36” Gauge 
G-E, 250 Volt, 36” Gauge 
G-E, 500 Volt, 36” Gauge 
2—614-Ton G-E, 250 Volt, 42” Gauge 


WRITE FOR BULLETIN NO. 91E 


ESTABLISHED 1898 


DENVER, COLORADO, U.SA. 


BROS. MACHINERY CO. 


1775 BROADWAY, NEW YORK CITY 


FLOTATION MARKET 


you are contemplating the purchase 
flotation machine, and your investment cap- 
ital limited you are economical 
buyer who wants the most for his money 
you will interested these bargains 
reconditioned units: 


1—No. All metal cell motor driven 
Denver “Sub-A” 

1—No. Wood tank cell motor driven 
Denver “Sub-A” 

100 all metal unit cells motor driven 
Denver “Sub-A” 


Here your big opportunity purchase 
flotation machinery savings. 


SLIP-RING MOTORS 


1—3 H.P. 3/60/440—1800 R.P.M. G.E. 
1—4.5 H.P. 3/60/200—1100 R.P.M. G.E. 
1—10 H.P. 3/60/440—720 R.P.M. G.E. 
1—11 H.P. 3/60/440—1200 R.P.M. G.E. 
H.P. 3/60/440—1125 R.P.M. West. 
ec. 
6—20 H.P. R.P.M. G.E. 
H.P. 3/60/440—600 R.P.M. G.E. 
6—30 H.P. 3/60/220—900 R.P.M. G.E. 
H.P. 3/60/440—1200 R.P.M. G.E. 
3—35 H.P. 3/60/440—570 R.P.M. G.E. 
H.P. 3/60/440—1200 R.P.M. G.E. 
H.P. 3/60/440—1155 R.P.M. G.E. 
2—40 H.P. 3/60/220—1200 R.P.M. G.E. 
2—40 H.P. 3/60/550—570 R.P.M. Allis- 
Chalmers 


ELECTRIC MINE HOISTS 


—Single Drum 


2—10 Boxco 

2—15 Vulcan Iron Works 
8—20 Vulcan Iron Works 
3—25 Vulcan Iron Works 
2—30 Vulcan Iron Works 
3—40 Vulcan Iron Works 
2—50 Vulcan Iron Works 
2—75 Vulcan Iron Works 
4—100 Vulcan Iron Works 
1—150 Vulcan Iron Works 


(Double Drum) 


1—100 Angels Iron Works 
1—112 Dewco 

1—200 Nelsonville 

1—250 Danville 

1—300 Nordberg 


CABLE 
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LISTS SENT REQUEST 


LIQUIDATION SALE 


TIMBER BUTTE MILL BLACK ROCK MINE 


Formerly Property 
CLARK 


COMPRESSORS 


1—Nordberg 24” 40” 48” 
1—Allis-Chalmers 14” 22” 36” 
1—Ingersoll Rand 20” 12” 16” 


CLASSIFIERS 
1—Aikens, Spiral, 60” Dia., 20’ long 
3—Aikens, Spiral, 54” Dia., long 
Spiral, 45” Dia., 15’ long 
2—Dorr, Rake type, Wide, 21’ long 
2—Dorr, Rake type, Wide, 23’ long 


BALL MILLS 
3—Allis-Chalmers, 
1—Colorado Iron Works, 
3—Harding, 30” 10’ 


Formerly Property 
BUTTE AND SUPERIOR MNG. CO. 


PUMPS 
Triplex, 11” 15”, Vertical 
1—Platt Triplex, 12” 12”, Vertical 
1—Allis-Chalmers, Centrifugal 
1—Aldrich, 12”, Vertical 
1—Allis-Chalmers, Centrifugal 


ROCK CRUSHERS 
2—Symons, Disc Type, 36” 
1—Farrell, Jaw Type, 30” 15” 
1—Trent, Jaw Type, 24” 16” 


BOILERS 
1—150 HP, Scotch Marine Type 
2—200 HP, Scotch Marine Type 
1—250 HP, Scotch Marine Type 
1—500 HP, Scotch Marine Type 


MOTORS 


Other Milling and Mining Equipment, parts, supplies, etc. 
LIQUIDATING OFFICE 


Dulien Steel Products, Inc. 


BOX 1945 


IMMEDIATE LIQUIDATION 


Plant former Emeralite Rock Products Co., Ely, Minn. 


CRUSHERS: 2—24x36” Farrel; Universal Reduction; 
2—2’ Symons Cone Crushers; 1—#37 Kennedy Van-Saun 
Gearless Reduction. 

CRUSHING ROLLS: 7—24” dia. 14” and 1—26x14” Allis- 

Chalmers; 20x14 and 36x16 Sturtevant. 

VIBRATING SCREENS: Tyler Hummers; 3x5, 4x5, all 
double deck, #31 and 33; 3x5, 4x5 triple deck; Tyler Rotap 
Screen; 4 Motor Generator Sets for operating Tyler Screens, 
1—1 KW, 2—1% KW, 1—2 KW. 2—3x5 and 4x7 Leahy; 4— 
3x6 Sturtevant Moto-Vibro. 

ELECTRIC SHOVEL: 1—1% yd. Osgood, Shop #2321. 

ROTARY DRYERS: 4x30, 4x40, 5x30, with oil burners, etc. 

BELT CONVEYORS: Conveyors from 16”x160’ c/c 24”x210’ 


c/c. 

MISCELLANEOUS: Magnetic Pulleys, Air Compressors, 
Motors 3/60/440 volts from 1 H.P. to 200 H.P., 150 amp. 
Portable Welder, etc. 


Send New York Office for Quotations and Detailed Circular 


CONSOLIDATED PRODUCTS INC. 
13-19 Park Row New York, 
Visit our 8-acre plant and shops Newark, 


| 
3—Battery Type Locos. ton, 24” ga. 
4—Dump Cars yd. 24” ga. 

Electric Shaft Hoists 

1—Byers Rock Shovel yd. 

Ing-Rand Sinking Pumps 


yd. and yd. Owen, Clam- 
shell Buckets 


Barnes self.-pr. Cent. Pumps 3”, 4”, 
gas. 


Compressors 446’, 531’. 
1—Connersville Blower 
= 
= 


yd. Dragline Scraper Hoist 
2—Model 20A Conway Muckers 
Loader Model 


WALSH 
500 Brisbane 


Priced right 


Buffalo, 


EMPIRE BUILDING 


TELEPHONE 6157 


Continuous — Bicable — 2'/, 
ican Bleichert comprises principally—21 steel towers 
stationary and traveling cables 62-ea. 30 cu. ft. hour. 


GAS ELEC. LOCOMOTIVE 


condition 
Other Locomotives, too 
IRON PRODUCTS, INC. 
So. Brainard Ave. 
(Hegewisch Sta.) 


BUTTE, MONTANA 


EMERGENCY NEED? 


Freight Cars; any kind 
Locomotives; all types 
Relaying Rails 

Freight Car Repair Parts 


Perhaps can supply your requirements, 
and immediately? 


Other Machinery and Equipment Too! 


IRON STEEL PRODUCTS, Inc. 


13476 Brainard Ave., Chicago, 
“Anything containing IRON STEEL” 


AERIAL-TRAMWAY 


Mis. Lg. Mfgr.—Ameri buckets—loading and discharge terminals—50 H.P. 
motor designed to handle 75M/125M Ibs. coal per 


Complete Erected Good Condition 
Apply For Particulars 


JOHN CRAWBUCK COMPANY 


Engineers—Sale Agents 


HELP YOU 


“Searchlight” Advertising 


Sell Equipment You Longer Need 


Copy for the Searchlight Section the next issue Mining Journal 
required before Tuesday, January 2nd 
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Offer for Sale the Plant and Equipment 


ANYOX SMELTER 


_ 


PLANT and EQUIPMENT INCLUDES: 


SMELTER and CONCENTRATOR 


COKE and GAS PLANTS CRUSHING PLANT 
STEAM PLANT and FITTINGS MACHINE SHOP 


Pumps (steam, air, 550 H.P. Water 
Tube Boilers—2000 k.w. Steam Turbo Generating Set— 
Air Compressors Overhead Traveling Cranes 
Hoists (steam, air, electric) Electric Transformers 300 
Electric Motors, 800 H.P.—Locomotives, electric 
tons—Mine Cars—Rails—Tools. Oil Storage Tanks, 
capacity 500 1,000,000 gals., etc. 


For Full Particulars Write Wire 


The WILLIAMS MACHINERY 


Vancouver, Limited 


495 Railway Street Vancouver, C., Canada 
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Anyox Concentrating and Smelting Plant. Daily Capacity 5000 tons. 
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: 


Recently acquired from the United States Navy 


LARGE DIESEL ENGINES 


(6) Electric, 1300, 1500, 2600, 5000 ft. 

(14) Gasoline, 110, 160, 220, 310 & 370 ft. 
Manufactured the Electric 
Boat Company New London 


CARWHEEL PRESSES: 
Built new 1933 and they were installed two 
our latest submarines. Specifications follow 


00 Ton, 150 Ton, 200 Ton, 300 & 400 Ton Cald- 
well Niles Wood Watson Stillman 
Marine Type. Direct Reversing. Bore 15.75, Stroke 
NO. 
Solid Injection Engine. RPM 
Fuel Consumption Full Load .402 per BHP per hr. 
Minimum Air Starting Pressure 150 Ibs. sq. in. 


2—6 Ton Whitcomb 36” Ga. Battery 

2—6 Ton G.E. 36 ga. Storage Battery 

6 Ton G.E. 42 In. ga., 250 v. Trolley 

3—6 Ton Goodman In. Ga. Trolley 
3—6 Ton Westgh. 42 ga. trolley with reels 

2—8 Ton, 14 & 20 Ton Vulcan Std. Ga. Gasoline 
10 ton Westgh. 42 ga. 250 v. trolley 

13 Ton Goodman 42 ga. 250 v. trolley 

6 Steam Locomotives 10 to 60 Ton 

RUBBER CONVEYOR BELTS: 

1000’ 607, 600’ 30”, 300’ 20”, 1600’ 42”, 500’ 40”, 
1450’ 36”, 1200’ 24”, 900’ 18”, 600’ 16”, 350’ 15”. 
CONVEYOR PARTS: 

Idlers, Head & Tail Pulleys, Steel Frames, Trip- 
er, etc., 14 In., 60 In. Large Stock in Jersey 
OISTING ENGINES: 

00 H.P, 6’x38” Single Drum Elec. Incline 

. 2 Drum 10’x6’6” Elec. Shaft 


o 


500 H.P. Single Drum Elec. Incline Lowest idling RPM. Average Exhaus 
350 Single 6’x8’ Drum Elec. Incline egrees 

150 H.P. Single 6’x3’ Drum Elec. Incline 4’ 9” HEIGHT , » ? 

Gas 15, 30, 60, 100 


Steam 6x7, 7x10, 84x10 & 10x12 
SYNC. MOTOR GENERATORS 
100 Westgh. 900 RPM 3/60/2200-250-275 


150 KW G.E. 1200 RPM 3/60/2200-250-275 
200 KW Ridgeway 900 RPM 3/60/2200-250- 
540 KW Allis Chalmers 3/60/2300 V 250-275 
MACHINERY 

Model 20A, 30A & 50 & 60 Conway Muckers 


Over $100,000.00 new parts for these engines 


Very Desirable for Any Type Marine 
Installation Stationary Power Unit. 
Actually Used Less Than 1000 Hours 
—dlyier ummer ibrating Screens 


Jaw Crushers: 36x10, 36x6, 30x13, 714x13, 24x36, 
42x48, 60x84, 36x18, 11x16, 12x18, 18x11, 20x10. A INERY EXCHANGE | 
42x10, 42x18, 20x10, 16x9, 30x15, & 7x6 


1415 Bergen Street Phone: PResident 3-7946 Brooklyn, New York 


FOR SALE LEASE 


Milling Mining Liquidation random items: 


Prices—Exceptionally Attractive 


Pressed Steel Car Company, Inc. 
(Koppel Division) 
328 GRANT ST. PITTSBURGH, PA. 


Miscellaneous motors, flotation equipment, compressors, etc. etc. 


SUNDFELT EQUIPMENT CO., 3315 1st Ave., So., Seattle, Wash. 


KOPPEL 8—Akins Classifiers, 43” 60” diam, 20’ long, 750.00 
sides. 2—170 Double Drum Allis Chalmers sectionalized Hoists, automatic control, 


NEW AND USED 


TUBING CASING PIPE 


Large stocks carried everywhere 


JOS. SON PIPE CORP. 
Natl. Stock Yds. Clair Co.), 


YOU ARE ONE 


over 12,700 subscribers the ENGINEER- 
ING and MINING JOURNAL. 


CARS: Side Dump Air & 
26” & std. ga. 
Locomotives, Steam, Gas & Elec. 10 to 100-ton, 
36” & std ga. 
Cranes, Steam & Gas. 
Power Shovels, 614 sd. to % sd. 
AMSCO Pump, and 
Send for complete machinery bulletin. 


IRON STEEL PRODUCTS, INC. 
13476 So. Brainard Ave. Chicago, III. 


nything Con IRON STEEL” 


me 


Your problems mine management, production, 


operation whether business individual are 


duplicated with readers, but— 
Fairbanks-Morse 200 KVA diesel eng.-gen. set. 
Diesels:—Bessemer & F.M., 60-150-180-420 HP. 
Plymouth 45, 10, 8, & 6-ton gas locomotives. 
Link-Belt yd. K-25 gas. cat. shovel-crane. 
Thew-Lorain 1'4-yd. 75A elect. crawler shovel. 
Brown-Hoist 15-ton & Orton 30-ton 8 whi. stm. 
Std. ga. locomotive cranes. 
Pioneer 200-W portable ershg. & Wshg. plant. 
Page 2yd. diesel crawler drgl., & Marion 1-yd. 
gas-elect. shovel. 


Still OTHER readers can provide the solution 
your problem THEY KNOW WHAT IS! 
Tell them! Here! 


Through classified advertising the Searchlight 
Section the ENGINEERING and MINING 
business paper and theirs. 


Buying 
Good Used Equipment 


frequently the difference between 
having needed equipment doing 
without it. 
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ANOTHER WKE MILL 


about Ready for Production 


Rapid, Dependable Construction 
Saves Money 


300 Ton Sand-Slime Plant 
WILLOW CREEK MINES, INC., French Gulch, Calif. 


You are certain complete and thorough work minimum space time, 
when handle your job. The 300 Ton Sand-Slime Plant, shown the photo- 
graph another our many rapid, dependable installations. Save yourself 
time and expense,—call WKE. all, from blueprint finished 
plant. 


Let Engineer Your Job 
WESTERN KNAPP ENGINEERING CO. 


CONSTRUCTION ENGINEERS COMPLETE MINE AND MILL INSTALLATIONS 


760 Folsom St. 3649 Santa Ave. 208 S.W. Temple St. 500 St. 
SAN FRANCISCO, CALIF. LOS ANGELES, CALIF. SALT LAKE CITY, UTAH SACRAMENTO, CALIF. 

1649 Blake St. 1025 So. Central Ave. 508 W. First Ave. 2927 Louisville Street 

DENVER, COLO. PHOENIX, ARIZONA SPOKANE, WASH. PASO, TEXAS 


| 
i| 
i 
JOB TOO TOUGH OUR ORGANIZ 


SEARCHLIGHT SECTION 


UNDISPLAYED RATE: 
cents word, minimum charge 


Positions Wanted (full part-time salaried 
employment only) % the above rates, pay- 
able in advance. 

(See Box Numbers) 

Proposals, cents line insertion. 


INFORMATION DISPLAYED—RATE PER INCH: 


Numbers care our New York, ‘The advertising rate $5.50 per inch for all 
San Francisco offices count advertising appearing other than con- 
words additional undisplayed ads. tract basis. Contract rates quoted 
Replies forwarded without extra charge. request. 

Discount 10% one payment made 
advance for four consecutive inser- inch measured ver- 
tions undisplayed ads (not including tically one column, 
proposals). inches—to page. 


(Continued from pages 101, 102, 103, 104 105) 


Your 


Service 


—the Searchlight Section 
your service for 
bringing business needs 
“opportunities” the 
ciated executive, man- 
agement, sales and 
responsible technical, en- 


EMPLOYMENT SERVICE 


SELLING 
OPPORTUNITIES 


SALARIED POSITIONS, $2,500 $25,000. 
This thoroughly organized advertising serv- 
ice of 30 years’ recognized standing and repu- 
tation carries preliminary negotiations for 
the caliber indicated above, 
through procedure individualized each 
client’s personal requirements. Several weeks 
are required negotiate and each individual 
must finance the moderate cost his own 
campaign. Retaining fee protected refund 
provision as _ stipulated in our agreement. 
Identity is covered and, if employed, present 
more, send only name and address position open Canadian citizen, pre- 
Inc., 264 Delward ferably over years age. Experience 
Dullaio, N. mining and milling operations essential. Loca- 
tion Toronto. Write fully, giving previous ex- 
perience, qualifications, etc. SW-910, Engineer- 
ing Mining Journal, 520 Michigan Ave., 
Chicago, 


OFFERED—WANTED 


Selling Agencies—Sales Executives 
Salesmen—Additional Lines 


OPPORTUNITY OFFERED 


POSITIONS WANTED 


(See also Opportunities Wanted’’) 


MINING ENGINEER, age 43 years, married. 

Twelve years experience in engineering, 
scouting, examination, and operation both 
foreign and domestic fields. Domestic head- 
quarters preferred. PW-903, Engineering & 
520 Michigan Ave., Chi- 
cago, 


CYANIDE MILL FOREMAN, age 33, Seven 
years experience, available two weeks notice. 
Box 47, Yarnell, Arizona. 


ELECTRICAL MECHANICAL ENGINEER 

Extensive, responsible experience in large 
industrial electrical power plant and power 
applications, distribution and plant illumina- 
tion. Former General Electric Test and power 
control engineering. College graduate. Avail- 
able immediately. PW-909, Engineering and 
Journal, 330 42nd St., New York, 


MINING ENGINEER, age 36, experienced 

underground equipment designing, diamond 
drilling, general engineering, and mining 
methods. Available Jan. first. Desires position 
Supt. Assistant. Foreign domestic. 
PW-911, Engineering & Mining Journal, 330 
42nd St., New York, 


MANAGER, GENERAL SUPERINTENDENT, 

Graduate mining engineer, experienced in 
operation large and small tonnages, 
capacities from miner to general manager. 
PW-912, Engineering & Mining Journal, 520 
N. Michigan Ave., Chicago, IIl. 


graduate experienced design and operation 
flotation and cyanide plants. PW-913, 
Engineering Mining Journal, 520 Michi- 
gan Ave., Chicago, 


TRUSTWORTHY AND EFFICIENT office man, 

49, married, war veteran, healthy and ac- 
tive, earnest Christian, seeks position of trust 
—clerk—timekeeper — watchman — anywhere. 
Tottelier, 430 No. St., San Jose, 


BUSINESS OPPORTUNITIES 


The Engineering and Mining Journal does not 
financing. 


Gold Property 
WANTED PARTNER with capital for half 
interest 300 acres. Vein ft. thick, 
ore virgin property, ore body 
unlimited. Address Brock, Mining Engi- 
neer, Tallapoosa, Georgia. 


Assay Testing Laboratory 


Because illness must sell established, profit- 
able assay and testing laboratory. Will gross 
about $18,000.00 this year. BO-907, Engineer- 
ing Mining Journal, 330 42nd St., New 
York, 


106 


OPPORTUNITY WANTED 


MANUFACTURER! South American represen- 

tation available through American Age 
38, 15 years in South America, fluent Spanish, 
married, experienced as distribution engineer, 
chief electrician and master mechanic, RA-908, 
Engineering Mining Journal, 330 West 42nd 
St.. New York, N. Y. 


WANTED 


BUY mineral specimens suitable for col- 

lectors, museums and study purposes, in lots 
of from ten to one hundred pounds. Write 
American Mineral Exchange, 212 Pacific 
Ave., Houston, Texas. 


Broadway 
New York, N. Y., November 22, 1939 
DIVIDEND NO. 
The Board of Directors of the Anaconda Cop- 
per Mining Company has declared dividend 
@fty cents (50c) per share upon its Capital Stock 
of the par value of $50. per share, payable Decem- 
ber 21, 1939, to holders of such shares of record 
at the close of business at 3 o’clock P.M., on 


ber 1939. 


FOR SALE 


Mining and Chemical Laboratory 


All Part—oldest Mining and Chemical labora- 
tory—Pacific Coast. Opportunity for aggressive 
young general chemist secure share growing 
industrial work. Elderly owner desirous of fol- = 
lowing the outside work retiring. 


BO-906, Engineering Mining Journal 
Post St., San Francisco, California 


FOR SALE 
VANADIUM MINE, COLORADO 


New property, large ore bodies averaging 

Clean sandstone ore, 500,000 sight. 

Favorably located; miles from R.R. Engi- 

neer’s report available parties. 

Foreign correspondence invited. 

KENDRICK, Glenwood Springs, Colorado 


LOOK INTO THE: 


EARTH 


drill for Limestone, Gypsum, 
Talc, Fire Clay, Coal and 


other minerals, 

rillin ntractors 

Pittsburgh, Pa. 


gineering 


capacities with the 


dustries served 
following McGraw-Hill 


publications: 


The 


SEARCHLIGHT 


SECTIONS 


(Classified Advertising) 


American Machinist 
Aviation 
Bus Transportation 


Chemical and Metallurgi- 


cal Engineering 


Coal Age 


Construction Methods and 


Equipment 


Electrical Merchandising 


Electrical World 
Electronics 


Engineering News-Record 
Engineering and Mining 


Journal 


Factory Management and 


Maintenance 
Food Industries 
Photo Technique 
Power 
Product Engineering 
Textile World 
Transit Journal 


For advertising rates 
other information 


Departmental Staff 
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For economy, users all kinds machinery employing 
wire ropes can profitably follow the example 
LeTourneay, Inc., who recently adopted Pre- 
formed Yellow Strand standard equipment all 
their famous controlled” machines. 

course, wants every machine oper- 
ate with greatest economy right from the start. There- 
fore, the decision standardize Yellow 
Strand was made only after many rigid tests, and 
observations right out the job. 

Preformed Yellow Strand super-rope 
for super-service, the highest grade product com- 
pany that has made nothing but wire rope for years. 

Records unusual performance are constantly being 
established this marvelous rope 
road building everywhere, 
well practically every other 
industry. 

Branch Office for full details and 
prices. There’s one every indus- 
trial center, 


PREFORMED 
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BRODERICK BASCOM ROPE St. Louis 
Factories: St. Louis Peoria Branches: Chicago, Houston 


Steel ties hold 
track gage 


While steel ties find their most 
extensive use temporary semi- 
temporary track, they also have 
place permanent track. gage 
rods, they both support the track 
and maintain the gage. 


Bethlehem recommends the No.2 
mine tie for light rails, 
the No. tie for 30- and rails 
and the No. Keystone tie for 
heavy-duty track. Each has bolted 
riveted clips which give assur- 
ance constant gage. 


The drawing shows one the 
best installation practices. Steel ties 
are used either side each joint, 
usually the second tie from the 
joint. This gives ample gaging ac- 
tion, yet does not interfere with 
tamping the joint ties. 


Hot-forged fastenings 
speed track-laying 


The quality track fastenings does much determine 
the quality mine track. 

Bethlehem makes fastenings for rails over pounds 
the hot-forging process. Nuts are stronger; material from 
the hole kneaded into the body the nut; flow lines are 
such prevent splitting. The temperature hot-forging 
lessens internal stresses; hot-forged fastenings are less likely 
warp when threaded. Finally, Bethlehem Hot-Forged 
Nuts have square corners that keep wrenches from slipping. 

Bethlehem Track Bolts and Nuts are carefully inspected. 
They are accurately threaded. They come nutted—the 
easiest way handle. They win approval from track crews 
everywhere. 


Bethanized Wire Rope— 
zinc-coated but tough 


Since the first announcement bethanized (electro- 
lytically zinc-coated) wire rope was made, two principal 
questions have come our attention: How much zinc 
does carry? What its strength? 


Standard bethanized wire rope, selling galvanized- 
rope prices, meets government coating-weight and quality 
specifications which can only met selected hot- 
galvanized rope. The bethanized coating more uniform 
thickness, consequently gives better protection. Where 
conditions justify it, ropes with heavier coatings can 
provided. 


Strength bethanized rope meets exceeds galvanized- 
rope specifications. And toughness, which usually governs 
wire-rope life, definitely greater than that galvanized 
rope and will always least equal that bright rope. 


Bethanized rope can safely used any job requiring 
the endurance bright rope. corrosive conditions exist 
your operations, would like consult with you 
the advisability using bethanized wire rope. 
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For drill rods forged drills 


Bethlehem Superior Hollow Drill Steel one the most 
widely used all drill steels. drill rods, used with de- 
tachable bits, forged drills, service every 
major mining area the country. 

Bethlehem Superior turns uniformly excellent per- 
formance the result the fatigue-resisting quality the 
steel itself and the fatigue-proof smoothness the hole. 
The hole accurately centered and round, and free from 
any roughness checks that might prematurely give fatigue 
starting point. 

Bethlehem Superior Hollow Drill Steel forges easily and 
not unusually sensitive forging temperatures. Its heat- 
treating range wide for steel this type. Blacksmiths 
like it; drillers like it. 


There’s many times the life 
abrasive-resisting plates 


According reports from users, Bethlehem Abrasive- 
Resisting Plates will outlast tank-steel plates much 
four ten times. There definite place for this material 
wherever ore, rock and gob are handled. 

Bethlehem manufactures two reasonably priced grades 
abrasive-resisting plates: No. 235 and No. 300. service 
they equal surpass the life higher-priced alloys. 

The difference between No. 235 and No. 300 hard- 
ness, with grade numbers representing the approximate 
Brinell. general, abrasion resistance varies with hardness. 
Since harder steel more difficult work, however, 
wise get the recommendations our engineers before 
making choice. They can usually prescribe the correct 
grade without trial installation. 


Wheels that don’t break 


Wheel maintenance greatly reduced when Bethlehem 
Forged-Steel Mine Car Wheels are used. Equally im- 
portant, delays and hold-ups from wheel breakage become 
thing the past. 


Bethlehem Mine Car Wheels have been service since 
1926. the best our knowledge, not one has cracked, 
chipped, broken. They wear well. They are ductile 
material, hence tend keep their perfect roundness 
spite rough track. 


Bethlehem Forged-Steel Wheels are entirely satisfactory 
replacements. They are interchangeable with other 
types. There should hesitancy using them even 
your older cars; they outlast the car body, they can 
reclaimed from scrapped cars and taken back into 
maintenance stocks. 


Products for the Mining Industry: Rails Steel Ties Frogs, Switches, Switch Stands, 


Air Compressor the Crescent Mine the Bunker 
Hill and Sullivan group furnishing air for mining 
and development work. Heavy demands have been 
made it, yet Texaco Oil keeps con- 
stantly peak 


290 MILLION Cu. 


FOR without STUCK RING 


URNISHING 290 million cu. ft. air 100 pressure 

each year for years, these I-R Compressors have never 
had stuck ring, nor any hard carbon accumulation. Cylinder 
wear nil, and their spare valves are still the shelf. 

Since installed 1928 the Crescent Mine the Bunker 
Hill Sullivan Mining Concentrating Co., these compressors 
have been lubricated with Texaco Algol Oil. 

Texaco Alcaid, Algol, Ursa Oils, depending conditions, 
will bring similar results you. 


Experienced lubrication engineers, trained the selection 


and application Texaco Compressor Lubricants, will glad 
demonstrate that savings can made with Texaco Perfected CRESCENT MINE right background) 
Lubrication and mill, all- 


year-round opera- 
tion. During the 
past years, com- 
pressors have been 
idle for total 
only 100 hours. 


TEXACO Oils 


PERFECTED LUBRICATION FOR AIR COMPRESSORS 


Texaco Dealers invite you tune The Texaco Star full hour all-star entertainment—Every Wed. Night—Columbia Network—9:00 8:00 7:00 6:00 


For prompt engineering service and deliveries, phone the 
nearest our 2279 warehouses the S., write: 


The Texas Company, 135 42nd St., New York, 


i 
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lbs. more ore every trip 
accomplished with this skip 
lightweight design utiliz- 
ing high-strength Nickel alloy 
steels. tons bonus every 
trip figure the saving per 
year! 


Ys 
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had shift boss who got extra production 
from any crew because knew mining—and knew 
how induce men increase their own abilities. 
Similarly, Nature endowed Nickel with power 
increase the abilities other metals. 

With Nickel—alloyed into iron steel copper 
brass—each ounce, each inch toughened, 
strengthened metal does more work lower cost 
per ton and per year. 

Alloys containing Nickel resist corrosion, reduce 
wear even under grinding abrasion, withstand 
stresses and shocks safeguard against breakage 
and costly shutdowns. 

Every trip, modern skips lightweight, high- 
strength Nickel steels hoist 16% more ore than skips 
plain carbon steel. Steam shovel teeth containing 
Nickel last four ten times longer than unalloyed 
metal. Stainless steel screens (containing Nickel) 
last several months instead the hours averaged 
other metals. 

get bonus added production every skip- 
load, each shovelful, specify Nickel steels and 
Nickel cast irons for all important units. Nickel’s 
protection against needless breakdowns and stop- 
pages gives you added peace mind. This year, put 
Nickel work for you. 


progressive builder cut deadweight this 
power shovel 28%, increased its working 
speed, utilizing low-alloy, high-tensile 
Nickel steels. Figure the yearly saving 
operating costs! 


GARGOYLE 


Gargoyle D.T.E.Oil Heavy Medium does 
two important jobs your compressor: 


Keeps Compressor Clean...resists 


deposits valves and air passages. 


Keeps Compressor Running...lu 
bricates efficiently reduce wear. 


With Gargoyle Heavy Medium, 
you get dependable compressor output 


right capacity...at lowest cost! 


SOCONY-VACUUM man offers you complete line 
lubricants, plus these exclusives: 


The right lubricant for every machine...and new 


lubricants ahead new world- 
famous research laboratories through close coopera- 
tion with machine builders. 

guide prescribing the right use these lubri- 
cants gain Lubrication Profits for you. 

World-wide distribution and guaranteed uniform- 
ity same quality available everywhere. 


Another Tough Job for 
OIL FILM 


Successful operation 
every machine depends 
upon the qualities mi- 
croscopic coating oil 
which prevents metal-to- 
metal contact. 
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General Petroleum Corporation California 
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JUST 
PUBLISHED 


Milton 


LIBRARY 
BUSINESS MANAGEMENT 


Mc-Graw-Hill announces carefully-planned and 


authoritative Library modern 
business management essentials and 
methods 


this Library for immediate help specific problems, small and large—also 
master the definite patterns underlying methods, get the knowledge business that 
cannot gotten from the day’s job alone. Wouldn’t you like organize your whole 
approach business once and for all—to check the worth your experience and 
supplement where necessary with the proper fundamental viewpoint? The need for 
this sort help, and the most practical means meeting it, have been the sole standard 
which Milton Wright has sifted and chosen material and organized it, this Library. 
From you can get complete and essential training, the most graphic 
way, the elements, guideposts, successful methods modern business management. 


This Library tells you: 


—How organize single department whole 
business plan and control its workings 
provide and maintain the most happy and efficient 


volumes—1973 pages 


Readable format, with many 
check lists, key statements, 
and summaries for note and 
reference use—typical 
lems, with solutions and inter- 
pretations against which 
check your own—functional; 
confined the problems and 
methods reaching definite 
business objectives. 


Editorial Board 


MILTON WRIGHT 
Editor-in-Chief 
ALBERT CHAPIN 
New York University 
HENRY HOAGLAND 
Ohio State University 
LAWRENCE LOCKLEY 
Curtis Publishing Company 
WEBSTER ROBINSON 
Industrial Engineer 
ROHE WALTER 
Flintkote Company 


put the company’s correspondence more eco- 
nomical and effective basis 


personnel —How lay out workable approach market- 


keep the life-blood flowing business 
utilize how keep the business sound 
financial condition 


—How reduce credit losses handle the im- 
portant elements credit policy modernize 
your collection system write better letters 


ing methods improve the sales organization 
any the several avenues marketing 


—How more work yourself conserve and 
direct your energies and how handle scores 
problems, small and large, detailed aspects 
these important fields business activity. 


Low Price Days’ Examination Easy Terms 


Under our offer get all six books approval. Read them, make comparisons, look 
specific problems, use them exactly you would after purchase. this 10-day test shows 
value for you, right using the books, paying easy installments meantime, the 
rate only few cents day. simple step, but full promise and possibility for you; 


send the coupon today. 


s 
EXAMINATION PRIVILEGE COUPON—MAIL TODAY 
days’ examination approval. days send $3.00, and $3.00 monthly 
plainly and fill all lines.) 
s 


114 Engineering and Mining 


j 
800K COMPANY OK COMPANY BOOK CO COMPANT BOOK COMFARY 300K COMPANY 
i 
: 
‘ 


a 


Row OF HOLES 


t 
| 


Wie. 13, FOUR noes OF 


Whatever the size type blast, Primacord can used 
with profit and increased safety. This insensitive fuse acts the 
detonating agent every hole, eliminating the use caps 
each load, and also connects all holes. practically instanta- 
neous, yet permits desirable relief burden. Strong, flexible and 
light weight, easy handle and profitable use. 
Write for the useful Primacord-Bickford book. 


THE ENSIGN-BICKFORD CO. SIMSBURY, CONN., U.S. 
afety Fuse since 
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THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


Manufacturers TIMKEN Tapered Roller Bearings for automobiles, motor trucks, 
railroad cars and locomotives and all kinds industrial machinery; TIMKEN 


Alloy Steel and Carbon and Alloy Seamless Tubing; and TIMKEN Rock 


When say that TIMKEN Rock Bits will enable your drillers 
more drilling per shift and lower cost 
are talking from experience—the experience many mine 
operators who have used TIMKEN Bits long enough know 
what they can do. 


It's all material and design. TIMKEN Electric Furnace Steel 
plus shoulder construction gives TIMKEN Bits higher drilling 
speed and greater endurance. Not only the driller's time 
more productive, but there are large savings other direc- 
tions well. Nipping and forging costs are cut the bone. 
Steel inventory reduced fraction former requirements. 


This modern rock drilling tool with all its economies 
your service NOW. Why wait? Name and address near- 
est Authorized Distributor will furnished promptly 
request. Write today. 


ROCK BITS 
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THOUSANDS NICHOLS HERRESHOFF 
MULTIPLE HEARTH FURNACES INSTALLED 


hundreds industrial plants throughout the world the cost 
roasting, calcining, drying and revivifying many different mate- 
rials greatly reduced the use these compact, economical and 
efficient multiple hearth furnaces which are readily adaptable any 
individual operating conditions. 


Ores 
For experimental and small scale plant production, Nichols Herreshoff Laboratory 


Furnaces are used many industrial plants and chemical and metallurgical 


laboratories. 
Send for catalog. 


NEW YORK, 
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TOOL STEEL 


Hogging large forgings and micrometer finishing small 
parts—such are daily examples Midvale production. 
The same problems prompt delivery, continuous shop 
production that face you, face us. And you have found, has 
Midvale, that single factor affects both these items more 


than the quality tool steel used. 


certainty that Midvale has had solve it, here, our 


own shops. Just you can solve yours—with Midvale 


tool steel. 


THE MIDVALE COMPANY 
NICETOWN, PHILADELPHIA, PA. 
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CASE TRACTORS are great per- 
formers—have been for years. 
when New “RPM” DELO 


comes through extensive factory 
tests with the verdict— 


Order from Your Nearest 
Distributor Listed Below: 


THE UNITED STATES 
DELO: 
The California Company (Montana only) 
Humble Oil Refining Company 
Standard Oil Company (Indiana) 
Standard Oil Company (Nebraska) 
Standard Oil Company California 
Standard Oil Company Texas 
Utah Oil Refining Company 
Diol DELO: 

The Carter Oil Company,Tulsa, Oklahoma 
Colonial Beacon Oil Company 
Standard Oil Company Louisiana 
Standard Oil Company New Jersey 
Standard Oil Company Pennsylvania 
Kyso DELO: 

Standard Oil Company Kentucky) 
Signal ‘“‘RPM’’ DELO: 
Signal Oil Company 
Sohio DELO: 

The Standard Oil Company (Ohio) 


CANADA AND NEWFOUNDLAND 
Imperia DELO: 
Imperial Oil Limited 


IN BRITISH COLUMBIA AND ALBERTA 
“RPM"’ DELO: 
Standard Oil Company 
British Columbia Limited 
THROUGHOUT THE WORLD 


“RPM” DELO available through dis- 
tributors more than 100 countries. 


“Satisfactory for Case Tractors 
operating any fuel from gasoline 
tractor fuel distillate” 


This means delivers cost- 
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cutting, life-lengthening, profit- 
raising lubrication! Results 
Case Company tests show: 
Combustion chambers free car- 
bon deposits—meaning cooler, 
smoother, sweeter-running en- 
gines! All rings free the piston 
grooves. Blow-by and engine 
wear minimized—full-power per- 
formance assured. Unfailing pro- 
tection! Longer engine life! 


Profit New “RPM” DELO 
your equipment—in stationary, 
automotive, marine service. 
ends ring sticking. It’s safe for all 
types bearings. 


New “RPM” Diesel Engine Lubricat- 
ing Oil now available everywhere 
the gray barrel with the blue head 


STANDARD 


non-ferrous 
any 


ably more 


for space 
reservations 
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| j ; | 
tin, nickel, metals and strategic metals and 
lands, Africa, Australia, Russia and covered all 

Advertising forms for this February num- 

(for complete plates). 
with closing the London Closing dates for color forms sent 

metal prices have assumed even data 

Ready mailing Feb. 13th, 1940. Price for this 

cluding this February Annual Outlook TODAY! 
Number, $3.00 pet the United States and 
Canada; $4.00 annually other countries outside 


WIRE ROPE HAS THE 

PLUS-VALUE CONTROLLED 
QUALITY STEEL AND PRECISION 
CONSTRUCTION 


Precisionbilt Wire Rope you get 
all the latest developments and improve- 
ments wire rope construction. You get 
product made exclusively J&L 
Controlled Quality (CQ) Steel. This means 
that every process manufacture, from 
analysis ore the final drawing rope 


wire, under scientific and metallurgical 


control. You get product that exact 


its construction because machines 


were especially designed and built make 


wire rope worthy the name. 
Whenever you need wire rope, buy 


J&L Precisionbilt. There’s none better. 


JONES LAUGHLIN STEEL CORPORATION 
AMERICAN IRON AND STEEL WORKS 


GILMORE WIRE ROPE DIVISION 
PITTSBURGH, PENNSYLVANIA 


PEERLESS 
-LIFT 


--biggest pump 
improvement 
years 


New principle insures more economy 


Utilizing single water-lifting member con- 
sisting helical-contoured, hard chrome 
rotor, rotating within resilient stator bear- 
ing, the Peerless HI-LIFT the simplest 
deep well pumps. The spiraled rotor rolls 
the stator bearing with continuous hypo- 
cycloidal motion, literally squeezing the 
water upward through the pumping element. 
The shaft rotates one-half the usual pump 
speed. This ingenious design permits amaz- 
ing economy. For wells larger. 300 
5000 gallons per hour. Write for Bulle- 
tin. Covered Moineau Patents Nos. 
2028407 and 1892217. 


also manufacture Turbine and Propeller 
Pumps for larger capacities. 


Get the 1940 Peerless Sales and distribution story. 


PEERLESS PUMP DIVISION 
FOOD MACHINERY CORPORATION 


Factories: Los Angeles, San Jose, Fresno, California; 
Massillon, Ohio. 


furnish mine car wheels 
any unpatented design, one 
wheel thousand. 


Many mines cut haulage costs 
using Card Semi-Steel Heat- 
you? 


Treated wheels. Why not 


The CS. 
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McGraw-Hill Book Co., Inc., 330 42nd St., 


WHAT MINERALS 
LACK? 


This book presents general 
survey the more impor- 
tant strategic mineral com- 
modities—those which the 
domestic output 
quate meet the demand. 
For mineral discussed, 
the book gives uses, substi- 
tutes, ore reserves, sources 
supply (both foreign and domestic), imports, exports, 
and political and commercial control. STRATEGIC 
MINERAL SUPPLIES Roush, Editor, The 
Mineral Industry. $5.00. 


MODERN VIEWPOINTS THE 
CENTER THE EARTH 


Here authoritative review theory and experi- 
ment nine prominent geophysicists, thoroughly sum- 
marizing the important work the past fifteen years. 
The treatises discuss the origin the solar system, 
the elastic properties the earth’s crust and its relation 
the interior, evidence the interior the earth 
derived from seismic sources and from deep-focus earth- 
INTERNAL CONSTITUTION THE 
EARTH. monograph edited Beno Gutenberg, 
California Institute Technology. $5.00. 


FOR THE CIVIL ENGINEER... 


Here last big, thorough manual which 
engineer who also well versed geology shows ex- 
actly how civil engineering projects all types may 
planned and carried out more efficiently 
nomically. The book will show you how expense and 
litigation through failures and construction difficulties 
may avoided when adverse geological conditions are 
revealed preliminary GEOLOGY AND 
ENGINEERING Robert Legget, University 


INTRO. THE STUDY LANDS 


Here intensely interesting and graphic study 
the face the mountains, rivers, and plains; 
rivers under the earth, caves, springs, and volcanoes. 
All who read will gain comprehensive understand- 
ing the kinds features which embellish the earth’s 
surface and keen appreciation landscapes the 
world over. Introduction 
the Study Landscapes. Lobeck, Columbia 
University. Fully illustrated, $4.50. 


SEE THEM DAYS—MAIL THE COUPON 


ON-APPROVAL COUPON 


Lobeck—Geomorphology, $4.50 


(Books sent approval and only.) 


Send the books checked for days’ examination approval. 
In 10 days I will pay for the books, plus few cents postage, or 
return them postpaid. (We pay postage orders accompanied 
by remittance.) ; 


Roush—Strategic Mineral Supplies, $5.00 
Constitution the Earth, $5.00 
Legget—Geology and Engineering, $4.50 
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LESS COST PER YARD... with 
WORTHINGTON HEAVY DUTY DRIFTERS 


AIR MOTOR 
FEED FEED 


INDEPENDENT because 

ROTATION PISTON solid plug type. There 
PISTON threaded section for rifle nut, and there are 
flutes engage the chuck elim- 
inating the principal causes piston failure. 
RIFLE the piston the Independent (Pat- 
ROTATION Rotation Worthington Drifter with the 

PISTON piston the rifle bar rotation. 


Compare the parts the INDEPENDENT RO- 

INDEPENDENT TATION with those the rifle bar rotation. 
Independent Rotation, which consists only 
balanced rotating piston, two pinions, 

two shafts, and two eccentric straps, has large 

parts, which are completely balanced oper- 

ation. This practically eliminates breakage, and 

RIFLE minimizes wear. the name implies, rotation 
ROTATION not depend piston action, and piston 
operation not affected tight stuck steels. 


The patented HOLE 


These are only two the 


many reasons why Worthing- SPOTTER, for all models 
ton Heavy Duty Drifters run 
E...is 
longer, less expense. Phone, contribution DUSTLESS 
wire write the nearest branch DRILLING. With it, holes 
office for complete information. are WET. 
MINING QUARRYING TUNNELLING 


WORTHINGTON PUMP AND MACHINERY 


General Offices 


IT seams 
BUFFALO DALLAS EW YORK st. PAUL 


CHICAGO DENVER Branch Offices Representatives Principal WASHINGTON 
RD9S-4 : 
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_ NEWLY WELDED _NEWLY WELDED 
SECTION 


WITH WELDING 


This worn-out pinion 
welding 1/6 replacement OLD WORN 
cost. Welding procedure this 


kind work yours for the asking. 


SMOOTHARC WELDING ELECTRODES/ 


equipment inery, Smootharc Welding Electrodes 
include all standard types well types hard 
surfacing, resistance impact, etc. Ask send you 
Corporation, 4454 National Ave., Milwaukee, Wis. 


with ‘HD Rip ‘Plates. 


HOUSANDS men industrial plants, mines 
and mills all over the country are doing just 
what this man doing. They are cutting costs re- 
pairing conveyor belts with Flexco Rip Plates. 


WRITE TODAY FOR FOLDER that shows how 
easy repair rips, strengthen soft spots and 
put patches using Flexco rip plates. The 
folder also shows how make tight butt joints 
both conveyor and elevator belts with 

Flexco Belt Fasteners. These fast- 

eners are made five sizes. Furnished 

special analysis steel for general use Flexco 
and various alloys meet Plate 
conditions. 


FLEXIBLE LACING CO. 


4635 Lexington St., Chicago, 


Sell that Equipment 


you longer require 
Advertise the 


for quick sale and good return. 
Equipment you longer require 
represents frozen assets. Liquidate 
it—get its value cash! See the 


Searchlight Section this issue. 
020 


LOOKING FOR SOMETHING 


—of course you are. Every reader Engineering and Mining Jour- 
nal is. Some find what they are looking for the editorial pages, 
some the advertising manufacturers, some the “Searchlight” 
advertisements. The latter includes many advertisements seeking, 
offering “something”—an employment, used surplus new equipment 
business opportunity that you may able supply, want. You 
will always find checking the “Searchlight” ads interesting, informa- 
tive and, sometimes, profitable. 


BETHLEHEM ROASTERS 


are used all parts the world the roasting ores and 
concentrates, drying and calcining processes preparatory 
further metallurgical treatment, and waste and 
by-product recovery. Full range sizes—design meet 
your requirements. 


BETHLEHEM FOUNDRY MACHINE COMPANY 
BETHLEHEM, U.S.A. 
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WELDING ELECTRODES - MOTORS - HOISTS ELECTRIC CRANES + ARC WELDERS + EXCAVATORS ‘ 


Has jacket like auto tire 


Electric shovels 
Electric dredges 
Mining machines 
Reel locomotives 
Arc welders 
Cranes and hoists 


Portable pumps, 
motors, compres- 
sors, riveting ma- 
chines, and other 
portable equip- 
ment 


rough usage 
mines and quarries 


OU’LL get lot wear out 

any piece G-E tellurium- 
rubber portable cable. Its over-all 
jacket made the same way the 
tread auto tire. Result: cable 
tough, resists abrasion, and saves 
repairs. 


Try for such possible savings. Made all standard types 
and sizes, many which your G-E jobber carries stock. 


Call him. 


f No.361 friction tape 2 lap 
Sith ricton tape lap cord 


Reinforcing braid 


R-387 rubber tape 9 gum 
wide 


SOSA SSS SIS SSS SSS 


This method applies single- and two-conductor types. eliminates 
solder, and thus suited for work that has done mine. Useful, 
also, for emergency repairs; joint easily and simply made. 


BULLETIN FREE. for making nonsoldered joints, well 
other portable-cable joints, are given Bulletin GEA-2989. For copy, 
see your G-E jobber, address General Electric Co., Dept. 
Schenectady, 
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WANT MORE FOOTAGE 


between 
Detachable Bit 


more footage between regrinds, your detachable 
bits must accurately gauged and formed. Cutting 
edges must square with the shank. Corners must 
sharp. And every bit should have the correct temper. 


Any old grinding wheel won’t the job right. But you 
can get the results you want you insist Aloxite 
Brand Aluminum Oxide Wheels. These famous wheels 


will help you realize every advantage and economy 
detachable bits. 


Aloxite Brand Wheels are built hold their 
cut fast, free and cool. They not only assure you accurate 
gauge and form, retention temper the bit. longer 
tool life between also reduce grinding 
time minimum and lower the cost each grind. 


sure specify Brand” you want more 
footage between regrinds and lowest grinding costs. 
Wheels available the correct grit and bond for every 
requirement. 


THE COMPANY 


Niagara Falls, 


Sales Offices and Warehouses New York, Chicago. Phila- 
delphia, Detroit, Cleveland, Boston, Pittsburgh, 
Cincinnati, Grand Rapids 
(Carborundum and Aloxite are registered trade-marks The Company) 


>) 


CARBORUNDUM 
Rubber | 
sheathing 
| 
| 
< 
| 
REG. U. S. PAT. OFF 
(920-173 


ALPHABETICAL INDEX ADVERTISERS 
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McLANAHAN 


EQUIPMENT 


Single and double roll and crush- 
ers, hammer mills, super dry pans— 


steel log washers and scrubbers, sand 
drags, revolving and vibrating screens, 
elevators, conveyors, dryers, jigs, 


hoists. 


semi- 
| 
crushing, screening 

washing plants for 
capacities any materials. 


McLanahan Stone Corp. 


Established 1835 
HOLLIDAYSBURG, 
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BOTH LIGHT AND TIGHT 


means least among the advantages modern 
materials the opportunity they the designer 
matching more closely the service requirements 
the job. 

For example, Carbon-Molybdenum steel effectively 
meets the necessities oil refining reaction cham- 
bers where temperatures are not over 1000 degrees 
and corrosion not factor. 

First, its creep strength much superior 
that carbon steel that sections can greatly re- 
per cent. 


PRODUCERS MOLYBDENUM BRIQUETTES, 
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readily weldable—so sound, pressure- 
tight joints can easily made. 

The net result that Carbon-Molybdenum steel 
proves ideal material for the construction com- 
paratively inexpensive, yet efficient and long lived 
vessels when requirements are within the limits 
stated. 

assist you checking your own material spe- 
cifications have prepared authoritative tech- 
nical booklet, Steel”, which sent 
free request interested production executives 
and engineers. 


FERRO-MOLYBDENUM, AND CALCIUM MOLYBDATE 


Recent Improvements 
Goodrich Belts 


New designs low-stretch 
cords—every foot made Goodrich 
specifications. 


Improved cover compounds for 
resistance light, oil. 


Cool-flexing 
far higher tensile strength. 


Matched sets—belts same 
length measured while actually running 
under full load. Special machine 
this invented Goodrich research men. 


“Pole Peeler’ shock load snaps 


all belts tried except Goodrich 


Interesting machine 
extraordinary test V-Belt 
strength and stamina 


destined for use fence-posts 
telegraph poles have 
bark cut off and the wood 
trimmed uniform diameter taper- 
ing Ingeniously arranged knives, 
driven V-Belts, the job. 


But imagine the shock load the 
belts when those whirling knives en- 
gage the heavy log! Belt after belt was 
used—and instantly snapped. Finally 
Goodrich tension-matched V-Belts were 
tried. Instead lasting for seconds, 
they worked for months. The machine 
maker has standardized Goodrich— 
sends out all his machines equipped 


with them, and advises his customers 
insist Goodrich V-Belts matched 
under operating tension. 

Here’s why this Goodrich feature 
important every user V-Belts (and 
only one many values Goodrich 
Belts that can save money for you, too). 


Tension-matched Belts 


matter how carefully measured and 
matched set V-Belts may be, put them 
work and some will stretch more than 
others. These longer belts then idle, slip, 
wear out more quickly. Goodrich invented 
machine which measures belts under oper- 
ating tension. Sets can then made 


only belts equal length which will 
operate team—each its full 
share, and all wearing longer. 


Cool-running rubber 


Here’s another Goodrich advantage. 
Goodrich engineers have developed special 
rubber compound for Goodrich V-Belts 
which runs 75% cooler than old compounds. 
Internal heat destroys belts just does 
tires. This cool-running Goodrich rubber 
another important reason why Goodrich 
belts last much longer, serve you better. 
The Goodrich Company, Mechanical 
Rubber Goods Division, Akron, Ohio. 


Goodrich 


cool-running, tension-matched 
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